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Figure 1S. Block structure of LCR22-2 and LCR22-4. Four functional genes, USPI8, GGT,
GGTLA and BCR map to the LCR22s. Unprocessed pseudogene copies are also present and depicted
in different colors (USP18, red; BCR, blue, GGT and GGTLA, yellow and IGSF3, orange; Babcock et
al., 2003). DupA, B and C, correspond to duplications shown in Figure 1. The functional locus of
USP18, in the forward orientation with respect to the centromere of chromosome 22 is juxtaposed to
LCR22-2. The DGCR6 gene, in the forward orientation, is just telomeric to LCR22-2. A pseudogene,
KIAA0649 is present in the forward orientation in both LCR22-2 and -4. LCR22-2 and —4 have some
differences in block structure. For example, the orientation of KI4A40649 with respect to the
orientation of the GGT, IGSF3 and BCR blocks are unique to each LCR22. There are two copies of
the BCR pseudogene in LCR22-4 but only one in LCR22-2. This has made it possible to precisely
map the large insert genomic clones as shown below the two LCR22s (GenBank accession numbers
provided). In addition, some of the clones contain unique sequences outside the LCR22s, such as for
AC008079, AC007325, AP000550, AC008018, AC009288 and AP000552. This made it possible to
anchor them simply based upon the sequence of the insert ends of the clones.



Supplementary Figure 2S

A

REGION IDENTITY CHR INTERVAL GENBANK LCR

1-383 100.0% 22 17132218-17132600 AC008132 LCR22-2
1-383 99.3% 22 18737251-18737633 AC023490 LCR22-3A
1-383 98.2% 22 19883241-19883623 AP000550 LCR22-4
1-383 95.1% 22 21318066-21318447 D87002 LCR22-5
1-383 94.8% 20  23910156-23910537  AL133466 LCR20
1-383 94.6% 22 23352643-23353026 AP000356 LCR22-8
1-383 90.4% 22  22966012-22966386 AP000354 LCR22-7

LCR22-2 PSV
TAGT CAGCAT CAAGGT GGAGCT GAACAGAGGCAGAAGGAGGAGGACCCAA
GGTGGTGTCACT CAGGACCCGEGTTCAAGT CCTTATGCTTCTGCAGCCTG 302
GCCTGGEGTCCCCCAACT CCCCCAGGGTGACCAAGGECTTCCCAGT CTGCA 331
CAGAGGACAGEEGGET CTTGACAGCATCAAATGCTAGT GACTACGAGACAC 406
TTACGT GGGAAAT GCAGACAGACCATGCCT CTAGCCCT TGGCACCAGGCA 418
CCATCCATCCCTGGGACT TGCTGT CCTGGAAATGCAGCATGGICCTCCAG 506
GGAGGEEEECT GTGCCAT GTGEEEECCCCACCCCACCTGCAGCTCTTTCC
CACCCTGGCTGCAGGTCTGCTTCCCTGAATCCA 577
B
REGION IDENTITY CHR INTERVAL GENBANK LCR

1-551 100.0% 22 17149097-17149647 AC008132 LCR22-2

1-551 98.4% 22 19900208-19900758 AP000550 LCR22-4

1-551 97.5% 22  23335599-23336149 AP000356 LCR22-8
LCR22-2 551 bp interval: SPSs

TGCCTGTTGAAAAGGCAGGATATAGACAGCCTGGEGT TCAATTTTAGCTTC
ACCACCTCCCAGCTGT GTGACCTCAGCTGATTTGCATGACCTGTCTGAGC
CTCAGCATCCCCACCCT GTAAAAT GGGAATCCACACAGCATCCCCTTGCC
CAAAGGAGCAGGGAGGGT TGT GAGAGGCT CGT GGGT GAAAAGCACAGAGC
AGAGCATGEECCCCAGT GAGCCCT GATCCATGAGGT CTGCTAGCATAATA
ATTATTCTITCCATGI GCTGCACAGAGT GECCCCGGAGGCCT TAGCAGAA
ATAACAGAAGCT CCCGGECCCTTTACCATGGT GATGATGGT CCTGACCACT
CACT GT GGGAGGGT GCTAT GGGGACAGGAAGEGAT GGGEGEGT GCTAGAAC
TGCCCCT GAACCCT GACGGGAGCAGGECT CCT G GGECAAGGCCCCTTCCC
GGTGECTCAGCCAGCT CTGCACCCACGCCCCAAGT CTGCCGCATGECTTA
CCCTTCTGGGACT GCTCCGAGCT GT TGAACAT GCTGGCAAAGGECCAGCCT
G
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476

Figure 2S. Experimental confirmation of PSVs and SPSs examples. (A) Paralogous sequence

variants in LCR22-2 and LCR22-4 in the GGT pseudogene loci.

The duplicated copies of the

chromosome 22 and 20 regions identified by BLAT are shown. The position of the sequence variant is
indicated within the sequence of LCR22-2 and the presumed ancestral GGT locus in LCR22-8.

(B) Shared polymorphic sites in LCR22-2 and LCR22-4 in the GGT pseudogene loci. The regions of
homology as identified by BLAT analysis are shown. The putative ancestral locus in the GGT

genomic interval is shown, with its sequence at the same sites.
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* 100 * 120 * 140 * 160

CCAGCCT GGGCGACAGAGGGAGACT CCATCTCAAAAAAAAAAAAAAAA: - - - - - - - - - - - AGAGTCTGECTCTGITGCCCAG -

CCAGCCT GGGEOGACAGAGGGAGACT CCATCTCAAAAAAAAAAAAAAAAAAAAAGAGAGAGAGAGT CTGACTCTGTTGCCAAG
CCAGCCT GGGCGACAGAGGGAGACT CCATCT CAAAAAAAAAAAAAAAAAAAAAGAGAGAGAGAGT CTGACTCTGT TGCCAAG -

CCAGCCT GGGEOGACAGAGGGAGACT CCATCTCAAAAAAAAAAAAAAAAAAAAAGAGAGAGAGAGT CTGACTCTGTTGCCAAG
CCAGCCT GGGCGACAGAGGGAGACT CCATCT CAAAAAAAAAAAAAAAAAAAAAGAGAGAGAGAGT CTGACTCTGT TGCCAAG -

* 180 * 200 * 220 * 240

GCTGGAGT GCAGT GGCGCGATCT CGGCGCATCACAAT CCCT TCCCCGCCCCCGGGTTCAAGT GATTCTCCTGTCTCAGCCGC -

ACTGGAGT GCAGT GGOGOGAT CTAGGCACAT CACAAT CCCT TCCOOGOCCOCGGGT TCAAGT GATTCTCCTGTCTCAGOCGC
ACTGGAGT GCAGT GGCGCGAT CTAGGCACAT CACAAT CCCT TCCCCGCCCCCGEGT TCAAGT GATTCTCCTGTCTCAGCCGC -

ACTGGAGT GCAGT GBCGCGAT CTAGGCACAT CACAAT COCT TCOCOGOOCCCGGGT TCAAGT GATTCTCCTGTCTCAGCOGE
ACT GGAGT GCAGT GGCGCGAT CTAGGCACATCACAAT CCCT TCCCCGCCCCCGEGT TCAAGT GATTCTCCTGTCTCAGCCGC -

* 260 * 280 * 300 * 320

TGGAGT AGCTGGGACTACAGGECGCGT GCCACCATGTCTGACTAAATTTGTATTTTTACTAGAGACGGGGT TTCACTCTGI TG -

CGGAGTAGCTGGGACTACAGGOGOGT GCCACCATGTCTGATTAAATCTGTATTTTTACTAGAGACGGGGT TTCACTCTGITG
CGGAGT AGCTGGGACTACAGGECGCGT GCCACCATGTCTGATTAAATCTGTATTTTTACTAGAGACGGGGT TTCACTCTGI TG -

CGGAGTAGCTGGGACTACAGGOGOGT GCCACCATGTCTGATTAAATCTGTATTTTTACTAGAGACGGGGT TTCACTCTGITG
CGGAGT AGCTGGGACTACAGGECGCGT GCCACCATGTCTGATTAAATCTGTATTTTTACTAGAGACGGGGT TTCACTCTGI TG -

* 340 * 360 * 380 * 400 *

GCCAGGCTGGT CTCCAACT CCTGAT CT CGT GAT CCGCCCGCCCCGACCT CCCAAAGT GCTGGGAT GCGT GAGCCT CCACGCC -

GOCAGGCTGGTCTCCAACTCCTGATCTCGT GATCCGCOCGCOCCGACCT COCAAAGT GCT GEGAT GOGT GAGCCTCCACGCC
GCCAGGCTGGT CTCCAACTCCTGAT CTCGT GATCCGCCCGCCCCGACCT CCCAAAGT GCT GGGAT GCGT GAGCCTCCACGCC -

GOCAGGCTGGTCTCCAACTCCTGATCTCGT GATCCGCOCGCOCCGACCT COCAAAGT GCT GEGAT GOGT GAGCCTCCACGCC
GCCAGGCTGGT CTCCAACTCCTGAT CTCGT GATCCGCCCGCCCCGACCT CCCAAAGT GCT GGGAT GCGT GAGCCTCCACGCC -

420 * 440 * 460 * 480 *

TGECCACTATTTTTTCTTTCTTTCTTTCGIGTGIGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGITGIGTGT -

TGECCACTAATTTTTCTTTCTTTCTTTG - -------- GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGA

TGGECCACTAATTTTICTTTICTTTCTTTIC --------- GIGIGIGIGTGTGIGTGTGTGTGTGTGTGTGTGTGTGTGTGTGA
TGGECCACTAATTTTTCTTTCTTTCTTTC- - - - - - GTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGIGT
TGGCCACTAATTTTTCTTTCTTTICTTTC- - - - - - GIGIGIGIGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGIGT

\Gpiepeeiciceyelceceicciely e eCGT GAACCCGGTAGGCGGAGCT TGCGGT GAGCCGAGAT CAGGCCACT GGAAT

N6)] S (o EAce s e E o c e e e 0BT GAACCCRGT AGGOGGAGCT TGOGGT GAGCOGAGAT CAGGCCACT GGAAT
asraeleeicicceicicecolceielNIeeCCT GAACCCGGT AGGCCGAGCT TGCGGET GAGCCGAGAT CAGGCCACT GGAAT  :
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61 S (0 EC o (e E o e e e e 0BT GAACCCGGT AGGOGGAGCT TGOGGT GAGCOGAGAT CAGGCCACT GGAAT
NSl o EAE s (e ce oA Ee e e cOGTGAACCCGGT AGGOGGAGCT TGOGGT GAGCOGAGAT CAGGCCACT GGAAT
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500 * 520 * 540 * 560 *

GACGAAGTITTCGCTCTTGI TGCCCAGGT TGGAGT GCAATGGT GTGAT CT CAGCT CACTGCAAT CCCCGCCTCAGCAGGAGAG -

GACGAAGTTTCGCTCTTGT TGOCCAGGT TGGAGT GCAAT GGT GT GATCTCAGCT CACT GCAAT COCOGCCT CAACAGGAGAG
GACGAAGT TTCGCTCTTGI TGCCCAGGT TGGAGT GCAAT GGT GT GATCTCAGCT CACT GCAATCCCCGCCTCAACAGGAGAG -

GACGAAGTTTCGCTCTTGT TGOCCAGGT TGGAGT GCAAT GGT GTGATCTCAGCT CACT GCAAT COCOGCCT CAACAGGAGAG
GACGAAGT TTCGCTCTTGI TGCCCAGGT TGGAGT GCAAT GGT GT GATCTCAGCT CACT GCAATCCCCGCCTCAACAGGAGAG -

580 * 600 * 620 * 640 *

CAGGAATCTTCAGT GATCCACT GGCGGATCTGCAGCCAT TGT GCGCGCCAGGT CTTCCCAAGT CTTTTGT GCGCGCGCCTCT -

CAGGAATCTTCAGT GATCCACT GGCGGAT CTGCAGCCATTGT GCGCGCCAGGT CTTCCCAAGT CTTTTGTGOGOGOGCCTCT
CAGGAATCTTCAGT GATCCACT GGCGGAT CTGCAGCCAT TGT GCGCGCCAGGT CTTCCCAAGT CTTTTGT GCGCGCGCCTCT

CAGGAATCTTCAGT GATCCACT GGOGGAT CTGCAGCCAT TGT GCGCGCCAGGT CTTCOCAAGTCTTTTGTGOGOGOGCCTCT
CAGGAATCTTCAGT GATCCACT GGCGGAT CTGCAGCCAT TGT GCGCGCCAGGT CTTCCCAAGT CTTTTGT GCGCGCGCCTCT

660 * 680 * 700 * 720 * 7

CCTTCCAGTACCTATGCCGCCAGCGT CCCCTAGCCT CCCGCCAT TGCCAGCAGGT GCTGAGATCGCGCCATTGCACTCCAGC

CCTTCCAGTACCTATGCCGOCAGOGT CCOCT AGCCT COCGCCAT TGOCAGCAGGT GCT GAGAT CGCGCCATTGCACTCCAGET
CCTTCCAGTACCTATGCCGCCAGCGT CCCCTAGCCT CCCGCCAT TGCCAGCAGGT GCTGAGATCGCGCCATTGCACTCCAGC

CCTTCCAGTACCTATGCCGOCAGOGT CCOCT AGCCT COCGCCAT TGOCAGCAGGT GCT GAGAT CGCGCCATTGCACTCCAGE
CCTTCCAGTACCT AT GCCGCCAGCGT CCCCTAGCCT CCCGCCAT TGCCAGCAGGT GCTGAGATCGCGCCATTGCACTCCAGC -

40 * 760 * 780 * 800 * 820

CTGGGGGACAAGAGCGAAACT CCATGT CAAAAAAAAAAAAAAAAGGAT GAAAAT TTTGGAAAAATAT GGAAGAAACCAAATG -

CTGGGGGACAAGAGCGAAACTCCATGTC- AAAAAAAAAAAAAAAGGAT GAAAAT TTTGGGAAAATATGGAAGAAACCAAATG
CTGGGGGACAAGAGCGAAACT CCATGT C- AAAAAAAAAAAAAAAGGAT GAAAATTTTGGGAAAATAT GGAAGAAACCAAATG

CTGGGEGACAAGAGOGAAACTCCATGTC: - - AAAAAAAAAAAAAGGAT GAAAAT TTTGGGAAAATATGGAAGAAACCAAATG
CTGGGGGACAAGAGCGAAACT CCATGT C- - - AAMAAAAAAAAAAAGGATGAAAATTTTGGGAAAATAT GGAAGAAACCAAATG :
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* 840 * 860 * 880 * 900

GATTTCTAGCTCAACTAAATCGTAATTATTCAGI GTCTAGT TTTGGCAAGAAACCACATATTTCATGT CCACAATCAGGGAC

GATTTCTAGCTCAACTAAATCGTAATTATTCAGTGTCTAGTTTTGGCAAGAAACCACATAT TTCATGTCCACAATCAGGGAC
GATTTCTAGCTCAACTAAATCGTAATTATTCAGT GTCTAGI TTTGGCAAGAAACCACATATTTCATGT CCACAATCAGGGAC -

GATTTCTAGCTCAACTAAATCGTAATTATTCAGT GTCTAGTTTTGGCAAGAAACCACATAT TTCATGTCCACAATCAGGGAC
GATTTCTAGCTCAACTAAATCGTAATTATTCAGT GTCTAGT TTTGGCAAGAAACCACATATTTCATGT CCACAATCAGGGAC

* 920 * 940 * 960 * 980

ACAGTCCCAGCTCTCAAGT GT GGGTCTTTCCTAAGCAAAT TGAAGAACACAGGCATAAAAGTACATTAAATCAATAAACCTT

ACAGTCCCAGCTCTCAAGT GTGGGTCTTTCCTAAGCAAAT TGAAGAACACAGGCATAAAAGTACATTAAATCAATAAACCTT
ACAGT CCCAGCTCTCAAGT GTGGGTCTTTCCTAAGCAAAT TGAAGAACACAGECATAAAAGTACATTAAATCAATAAACCTT

ACAGTCCCAGCTCTCAAGT GTGGGTCTTTCCTAAGCAAAT TGAAGAACACAGGCATAAAAGT ACATTAAATCAATAAACCTT
ACAGT CCCAGCTCTCAAGT GT GGGTCTTTCCTAAGCAAAT TGAAGAACACAGGCATAAAAGTACATTAAATCAATAAACCTT

* 1000 * 1020 * 1040 * 1060

TTTCTCTCTGICTCTCTCTCTCTCTCTCTCTCTCTCTCTCTTTTTTTTGAGGT GGAGGT TCGCACTGT CACCCAGGECTGGAG -

TTTCTCICTIG - - - - - TCTCTCTCTCTCTCTCTCTCTTTTTTTTTTTTGAGGT GGAGGT TCGCACT GTCACCCAGGCTGRAG

TTTCTCTICTG - - - - - TCTCTCTCTCTCTCTCTCTCTTTTTTTTTTTTGAGGT GGAGGT TCGCACT GTCACCCAGGCTGGAG

TTTCTCICTIG - - - - - TCTCTCTCTCTCT- - - TTTTTTTTTTTTTTTTGAGACGGAGGT TGECACT GTCACCCAGGCTGRAG

TTTCTCTICTG - - - - - TCTCTCTCTCTCT- - - TTTTTTTTTTTTTTTTGAGACGGAGGT TGECACT GT CACCCAGGCTGGAG :
* 1080 * 1100 * 1120 * 1140

TGCAGT GCTGAGAT CTCGGGT GACT GCAAGCT CCGCCT CCCGAGT TCACGCCATTCTCCTGCCT CAGCCT CCGGAGTAGCTG -

TGCAGT GCTGAGAT CTCGGGT GACT GCAAGCT COGCCT COCGAGT TCACGCCAT TCTCCT GCCT CAGCCT COGGAGTAGCTG
TGCAGT GCTGAGAT CTCGGGT GACT GCAAGCT CCGCCT CCCGAGT TCACGCCAT TCTCCT GCCTCAGCCTCCGGAGTAGCTG -

TGCTGTGGTGAGAT CTCGGGT CACT GCAAGCT COGCCT COCGAGT TCACGCCAT CCTCCT GCCTCAGCCT CCAGAGTAGCTG
TGCTGIGGTGAGATCTCGGGT CACT GCAAGCT CCGCCT CCCGAGT TCACGCCAT CCTCCTGCCTCAGCCT CCAGAGTAGCTG -

* 1160 * 1180 * 1200 * 1220 *

GGACT GCAGGCGCCCGCCACCACGCCCGECTAATTTTTTGTAGI TTTAGTAGAGACCGGGT TTCGCTATGI TGGCCAGECTG

GGACTACAGGECGOCOGOCACCACGCCCGRCTAATTTTTTGTAGT TTTAGTAGAGACGGGGT TTCGCTATGT TGGCCAGGECTG
GGACTACAGGCGCCCGCCACCACGCCCGECTAATTTTTTGTAGT TTTAGTAGAGACGGGGT TTCGCTATGT TGGCCAGECTG -

GGACTACAAGOGOCCGOCACGACGCOCGGCTAATTTTTTGTAGT TTTAGT AGAGACGGGGT TTCGCTATGT TGGCCAGECTG
GGACTACAAGCGCCCGCCACGACGCCCGECTAATTTTTTGTAGT TTTAGTAGAGACGGGGT TTCGCTATGT TGGCCAGECTG -
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B

AC007981
AC008132
AC007981

1240 * 1260 * 1280 * 1300 *

GTCTCCAACT CCTGACCT CGT GAT CCGCCCGCCT CCGCCTCCCAAAGT GCCACAGCCCAGECTTTTTTTTTTTAAGACAGAG :

GTCTCCAACTCGT GACAT CGT GATCOGCOCGCCT COGACT COCAAAGT GCCACAGOCCAGGCCTTTTTTTTTTAAGACAGAG
GTCTCCAACTCGT GACATCGT GATCCGCCCGCCT CCGACT CCCAAAGT GCCACAGCCCAGGCCTTTTTTTTTTAAGACAGAG

GTCTCCAACTCGT GACAT CGT GATCOGCOCGCCT COGACT COCAAAGT GCCACAGOCCAGGCCTTTTTTTTTTAAGACAGAG
GTCTCCAACTCGT GACATCGT GATCCGCCCGCCT CCGACT CCCAAAGT GCCACAGCCCAGGCCTTTTTTTTTTAAGACAGAG

1320 * 1340 * 1360 * 1380 *

TCTCGGECCCGGECECGET GECTGACGCCT TTAATCCCAGCACT TTGGGAGGCCGAGGCGGEECT GATCACGAGGT CAGGAGATC

TCTOGGEOCCGE0GCGEGT GRCT CACGOCT TTAAT COCAGCACT TTGGGAGGEOCGAGEOGEGCT GATCACGAGGT CAGGAGGTC
TCTCGGECCCGGECECGET GECTCACGCCT TTAATCCCAGCACT TTGGEGAGGCCGAGGCGEGEECT GATCACGAGGT CAGGAGGI C -

TCTOGGEOCCGE0GCEGT GRCT CACGOCT TTAAT COCAGCACT TTGGGAGGEOCGAGEOGEGCT GATCACGAGGT CAGGAGGTC
TCTCGGECCCGGECECGET GGCTCACGCCT TTAATCCCAGCACT TTGGEGAGGCCGAGGCGGEECT GATCACGAGGT CAGGAGGI C -

1400 * 1420 * 1440 * 1460 *

GAGACCATCCTGGCTAACACGGT CAAACCCCGT CTCTACTAAAAATACAAAAAAT TAGCCGGATGT GGT GGCGGGECGCCTGT

GAGACCATCCTGGCTAACACGGT CAAACCCOGT CTCTACTAAAAAT GCAAAAAAT TAGCCGGGT GT GGT GEOGGGEOGCCTGT
GAGACCAT CCTGGCTAACACGGT CAAACCCCGT CTCTACTAAAAAT GCAAAAAAT TAGCCGGGT GT GGT GGCGEECECCTGT

GAGACCATCCTGGCTAACACGGT CAAACCCOGT CTCTACTAAAAAT ACAAAAAAT TAGCCGGGT GT GGT GEOGGGOGCCTGT
GAGACCATCCTGGCTAACACGGT CAAACCCCGT CTCTACTAAAAATACAAAAAAT TAGCCGGEGT GT GGT GGCGGEECGCCTGT

1480 * 1500 * 1520 * 1540
AGTOCGAGCTACT CCOGAGGCT GAGGCAGGAGAAT G e Yeeecgflccecclcapjcoce]] 1531
------------------------------------- 60
------------------------------------- 60
------------------------------------- 60
------------------------------------- 60
------------------------------------- 60
AGTCOGAGCTACT CCOGAGGCT GAGGCAGGAGAAT 1526
AGTCOGAGCTACTCOOGAGGCT GAGGCAGGAGAATGR [ Yeeoccif e cece leapLeeccll 1526
------------------------------------- 60
AGTCOGAGCTACTCOOGAGGCT GAGGCAGGAGAATGRR Efe Yo occif e cec e leApLeec el 1525
AGTOCGAGCTACT CCOGAGGCT GAGGCAGGAGAATGe eife Yeeec el ecececogjescell 1525

ACTACTCCAGAGGCTGAGGCAGGAGAATGG CGTGAACCCGGTAGBCGGAGCT TGOGGTGA
AN R RN A RN AR AR AR AN RN
GCTACTCCAGAGGCTGAGGCAGGAGAATGG CGTGAACCCGGTAGGOGGAGCT TGCGGTGA
R AN AR ARy
GCTACTCOCGAGGCTGAGGCAGGAGAATGG CGTGAACCCGGTAGGOGGAGCT TGCGGTGA
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Figure 3S. Shared polymorphism of a 1471 bp long indel between LCR22-2 and LCR22-4.

(A) Alignment of the indel region from LCR22-2/4 clones. This breakpoint corresponds to positions
121622-123105 in the clone alignment (Figure 2). We also included the genomic sequences from the
hgl7 assembly of the human genome. LCR22-4 has an additional copy of this segment at the 5’ end
covered by BAC AP000550. This deletion was caused by homologous recombination between two
highly identical AluY elements in an Alu-rich cluster. Five deleted A/u repeats constitute nearly 70% of
the deleted sequence. (B) Alignment of the duplication breakpoints.
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