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Mutation Oligonucleotide sequence Second primer Product size (bp)
—BE(C=T) TCACTTAGACCTCACCCTGTGGAGCCTCAT A 684
BT {C=G) CACTTAGACCTCACCCTGTGCAGCCACCCG A 683
=3NT—A) GCAGGOAGGOGCAGGAGOCAGGGCTOGGGAA A 626
“20{A—=G) CAGGGAGGGCAGCAGCCAGGGCTGOGTATG A 625
-28({A—=G) AGGGAGGGCAGCAGCCAGGGCTGGGCTTAG A 624
CAP+1{A—=G) ATAAGTCAGGGCACGAGCCATCTATTGGTTC A 597
CD5 (-CT) TCAAACAGACACCATGGTGCACCTGAGTCG A 528
CD6 (-A) CCCACAGGGCAGTAACGGCAGACTTCTGCC B 207
CDE (-AA) ACACCATGOTOGCACCTGACTCCTCGAGCAGG A 520
CD&9 (+5) CCTTGCCCCACAGGGCAGTAACGGCACACC B 225
CD15(G—A) TGAGGAGAACGTCTGCCGTTACTGCCCAGTA A 500
CD16 (—C) TCACCACCAACTTCATCCACGTTCACGTTC B 238
CD17 (A—=T) CTCACCACCAACTTCAGCCACGTTCAGCTA B 239
CD24(T—A) CTTGATACCAACCTGCCCAGGOGCCTCTCCT B 262
CD39(C—T) CAGATCCCCAAAGGACTCAAAGAACCTGTA B 436
CD41/42(-TCTT) GAGTGGACAGATCCCCAAAGGACTCAACCT B 439
CDT1-72 (+A) CATGGCAAGAAAGTGCTCGOTGCCTTTAAG C 41
IVS1-1 (G—A) TTAAACCTGTCTITGTAACCTTGATACCGAT B 281
IVS1-1(G—=T) TTAAACCTGTCTITGTAACCTTGATACCGAAA B 281
IVS1-5(G—=C) CTCCTTAAACCTGTCTTGTAACCTTGTTAG B 285
IV31-6(T—=C) TCTCCTTAAACCTGTCTTGTAACCTTCATG B 286
IVS1-110 (G—A) ACCAGCAGCCTAAGGGTGGOAAAATAGAGT B 419
IVSZ-1 (G—A) AACGAAAACATCAAGGGTCCCATAGACTGAT B 634
IVS82-654 (C—T) GAATAACAGTGATAATTTCTGGGTTAACGT* D 829
IVS2-T45 (C—0) TCATATTGCTAATAGCAGCTACAATCGAGG* D T38
BCD6 (A—T) CCCACAGGGCAGTAACGGCAGACTTCTGCA B 207
BECDG (G—A) CCACAGGGCAGTAACGGCAGACTTCTCGTT B 206
BECD26 (G—A) TAACCTTGATACCAACCTGCCCAGGGOGTT B 236

The above primers are coupled as indicated with primers A, B, Cor I
A CCCCTTCCTATGACATGAACTTAA;

B ACCTCACCCTGTGGAGCCAC;

C TITCGTCTGTTTCCCATTCTAAACT  or

D GAGTCAAGGCTGAGAGATGCAGGA.

The control primers used for all the above mutation-specific ARMS primers except the two marked * are primers D plus E:

CAATGTATCATGCCTCTTTGCACC. For IV82-654 (C—T) and 1V582.745 (C—G), the “y-Hind 111 restriction-fragment-

length polymorphism { RFLP) primers (Table 16.6) are used as control primers.

(cibigo s youl 1) ARMS-PCR (gla yosly o) JSCi
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Table 16.6 Primer sequences used for the detection of the normal DNA sequence by the allele-specific priming technigue.

Mutation Oligonucleotide sequence Second primer Product size (bp)
|7 (C=G) CACTTAGACCTCACCCTGTCGGAGCCACCCCA A 683
CD5(-CT) CAAACAGACACCATGGTGCACCTGACTCCT A 528
CDE (-AA) ACACCATCGTGCACCTCACTCCTCAGCAGA A 520
CDEMG(+G) CCTTGCCCCACAGGGCAGTAACGGCACACT B 235
CD15 (G—=A) TOAGCAGAACTCTGCCGTTACTGCCCAGTA A 500
CD39({C—T) TTAGGCTGCTGGTOGGTCTACCCTTGOTCCC A 200
CD41/42 (-TCTT) GAGTOGACAGATCCCCAAAGGACTCAAAGA B 439
IVS1-1(G—=A) TTAAACCTGTCTTGTAACCTTGATACCCAC B 281
IVS1-1(G—=T) GATGAAGTTGOTGOGTGAGGCCCTGGGTAGG A 455
IVS1-5(G—=C) CTCCTTAAACCTGTCTTGTAACCTTGTTAC B 285
IVS1-6(T—=C) AGTTGOTGGTCGAGGCCCTGOGCAGGTTGGT A 449
IVS1-110 (G—=A) ACCAGCAGCCTAAGGGTGGGAAAATACACC B 419
IVS2-1(G—A) AAGAAAACATCAAGGGTCCCATAGACTGAC B 634
IVS2-654 (C—=T) GAATAACAGTGATAATTTCTGGGTTAACGC D 820
IVS52-T45 (C—G) TCATATTGCTAATAGCAGCTACAATCGAGC D 738
FSCD6 (A—T) AACACACACCATGOTGCACCTGACTCOTGA A 527
BECD26 (G—A) TAACCTTGATACCAACCTGCCCAGGGCGTC B 236

SeeTable 16.5 footnote for details of primers A-ID and control primers.

(Jby s y0915) ARMS-PCR s yosly :Y JSCo
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Fig. 16,7 PCR analysis of the seven f-globin-gene RFLPs which make up the standard B-globin-gene haplotype. Each gel
shows the digestion products of amplified DNA from patients homozygous for the absence of the RFLP site (<-),
heterozygous for the presence of the site (-4+) and homozygous for the presence of the site (+4), using the primers listed in
Table 16.8. The approximate location of each RFLP site is shown underneath the gel pictures.

ol —Ly 35 abgs 10 RFLP sl oyl oY S
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RFLP and primers: Coordinates on Presence Annealing
5 primer Product GenBank Absence of site temperatt
3 primer size (bp) sequence U01317  ofsite (bp) (bp) (“C)
Hind 1l/e 760 760 315 55
STCITCTGTTTGATGACAAATTC 1865218672 445
SAGTCATTGGTCAAGGCTGACC 19391-19411
Xmn LGy 657 637 455 55
SAACTCTTGCTTTATAGGATTTT 3386233883 202
SAGCAGCTTATTGATAACCTCAGAC 3449534518
Hind I1/Gy 326 326 235 65
SAGTGCTGCAAGAAGAACAACTACC 3567735700 9
SCICTGCATCATGGGCAGTGAGCTC 3598136004
Hind 111/ Ay 635 635 iz a5
SATGCTGCTAATGCTTCATTAC 4035740377 308
STCATGTGTGATCTCTCAGCAG 4097140991
Hind 1/5 wf 795 795 691 55
STCCTATCCATTACTGTTCCTTGAA 4668646709 104
SATTGTCTTATTCTAGAGACGATTT 4745747480
Ava [l/wp 795 795 440 55
Sequence as for Hind 5" RFLP 4668646709 355

4745747480
Hind 1/ wf o3 o913 479 55
SOTACTCATACTITAAGTCCTAACT 4955040582 434
STAAGCAAGATTATTTCTGGTCTICT 5044850471
Rsal/p 1200 411 330 55
SAGACATAATTTATTAGCATGCATG 6150461527 plus constant 81

fragments plus 694
SCCCCTTCCTATGACATGAACTTAA 6268062703 of 694 & 695 & 695
Ava 1B 328 328 228 a5
SOTGGTCTACCCTTGCGACCCAGAGG 6241662439 100
STICCTCTGTITCCCATTCTAAACT 6272062743
Hinf Ip 474 320 213 55
SOCAGCTTAAAGTTTTGCTATGCTGTAT 6397464001 plus constant 107
SOOCGCCTATGATAGGGTAAT 6442064447 fragment
of 154 & 154

orntolS Ly 55 adigs 50 RFLP (o olSylr b L o 6o o3 5T 5 1o pag g oF S
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Table 1. Primer sequences for a-thalassemia multiplex PCR and expected amplicon sizes

Name 5'—=3' sequence GenBank ID: nuclectides Concentration Amplicon (size)
LIS1-F ATACCATGGTTACCCCATTGAGC HSLIS10:510—=532 0.5 pM ] LIS1 3'UTR fragment (2350 bp)
LIS1-R AGGGCTCATTACATGTGGACCC HSLIS10:2859—2838 0.5 uM
a2i37-F CCCCTCGCCAAGTCCACCC HUMHBA4:5676— 5694 0.2 uM ] -o?7 [xn® fragment (2022/2029 bp)
3.TI205-R AMAGCACTCTAGGGTCCAGCG HUMHBA4:11514—11494 0.2 pM
a2f37-F As above As above — ] o2 gene (1800 bp)
w2-R AGACCAGGAAGGGCCGGTG HUMHBA4:T475—T457 02 pM
4.2-F GGTTTACCCATGTGGTGCCTC HUMHBA4:3064— 3084 0.5 uM ] -af 2 jen fragment (1628 bp)
42-R CCCGTTGGATCTTCTCATTTCCC HUMHBA4:8942— 8320 0.5 uM
SEA-F CGATCTGGGCTCTGTGTTCTC HSGG1:26120—26140 02 pM ] —-5BA jxn fragment (1348 bp)
SEA-R AGCCCACGTTGTGTTCATGGC HSCOS512:3817— 3797 0.2 pM
THAI-F GACCATTCCTCAGCGTGGGTG H5GG1:9582—9612 0.3 pM ] —THAl jxn fragment (1153 bp)
THAI-R CAAGTGGGCTGAGCCCTTGAG HSCOS12:1241—=1221 0.3 pM
20.5-F GCCCAACATCCGGAGTACATG HSGG1:17904— 17924 0.2 uM ] ()22 jxn fragment (1007 bp)
3.F20.5-R As above As above —

MED-F TACCCTTTGCAAGCACACGTAC HSGG1:23123—+23144 0.2 pM ] —MED jxn fragment (807 bp)
MED-R TCAATCTCCGACAGCTCCGAC HSGG1:41203—+41183 0.2 uM
FIL-F TTTAAATGGGCAAMACAGGCCAGG HSGG1:12304— 12327 1.0 pM ] —FIL jun fragment (546 bp)
FIL-R ATAACCTTTATCTGCCACATGTAGC HSCOS12:570— 546 1.0 upM

jom, jumction.

ouslS WT 5 adigs aalis (slo Bio ) 1 (512 GAP-PCR 4 by yo slo oy 20 S

Figure 1. Strategy and results of a-thalassemia multi-
plex polymerase chain reaction analysis. (A) Sche-
matic representation of the a-globin gene cluster, indicat-
ing extents of the 7 deletions and relative positions of the
primers (except for the control LIS1-F and LIS1-R prim-
ers, which are located on a different chromosome).
Locations of X, Y, and Z sequence homology boxes and
hypervariable regions (HVRs) are also shown. (B) Multi-
plex PCR results from genomic DNA samples with
various a-globin genotypes. M indicates Generuler 1kb
DNA ladder (Fermentas, St Leon-Rot, Germany).
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It is of utmost importance for all clinicians involved in the care of families requesting
prenatal diagnosis, and the families themselves to be aware of the risk of errors in DNA
analysis. Incorrect diagnosis may result from (1) Incorrect hematological data and clinical
diagnosis for thalassemia (2) Incomplete family studies and history (3) Mix-up of DNA or
blood samples both in transportation or in the lab(4)Paternity problems, adoptions, IVF (5)
Maternal contamination of CVS (6) Rare molecular events (7) New or spontaneous mutations
(8) Technical errors.

The risk of error from DNA recombination in diagnosis by polymorphism is approximately
0.3%. The risk of error from the various reasons mentioned above and several other factors is
approximately 0.5% whereas the chances of technical error of all types of DNA analysis are
estimated to be 0.5%.

We at Medical Genetics Laboratory of soses 135 ofiule;l o6 routinely perform both direct

mutation analysis and RFLP. We also apply other QC to reduce the risk of errors to the
minimum. Any feedback from our colleagues in the clinical field would be most welcomed.
Comments can be given either in written form or calling us at the numbers given below or by
email.
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