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Appendix B

Supplemental Data

The following figures are the full output of MIPS-PT on a dataset of regions of human

DNA surrounding 95 known SNP locations.



M PS- PT Cut put
Prinmer Size: 20

Primer Degeneracy Threshol d: 4100

Beam Si ze: 100
Pai r Fragment Size: 6

Nunmber of Sequences:

Total # Priners: 53
Prinmers

GARAT MACWAYWRMAGAAAT
GAAYATAGTARGSYYTCWKT
YRTSCATTTATMI TRGASTG
TCYKSMI'STGAAAYYTRSIMWK
ACYTKKRARTYCCTTHSYST
ARRWGGKGCWRGRTSYTGRY
CAYWAGSCARGABYWRRKGT
GHWGSARYHTVTRTCACCCC
TCASMI GKMCAWCAVASTSY
MASCWYMVATYSTGTGKCTG
CWSTHTCTRMAT CTGYCMIM
TABAMACHT TYMACAWCAKT
KATTAKTW/TAAYNVAATDAW
AVBKATGCTSWDTTTTGISY
CCTYKNACWIWT MANAASAG
TRRCTRARAYAAGWYKCAKG
CCWMYTCTRSTGRSYKTGCA
CASARAKSAGGNGECMAVGW
AKNVBACAGAKDKBTTTGCYG
AGMCAGAGGTVRGAKIVHKRG
AVRWIWGAAVBRVAAKRTTT
TTCTTTYKMATWGVRATSYC
WEKHYKTTYCTSWBTHTAAA
VWAAWCMT AWBCMCMCASRSA
TKWCTGYRDKYYTBTSCTTG
WIVAWAHT AWGCAWT KARTA
GDAKKGGGWGAYWTYCCTTM
WGEDDRARGAAAKT GAGRWR
WKHAAVARKTYWI VAADATT
SCCWKTCTCWI TCAVRCCAR
VWAWCCTBYWACMT CTCTKMI
WHTCT CCACDYCNDMCTSYY
AKGRRNAAAGGRAAGWGVW
YTASRRTTTHCWHTYTKCAW
YTWSAAWNWAT TACARHVAS
KTTKSWEGKTYTTHMVWACTR
TAAVAWNRRTSAYTGWWDTT
AGAVRAGCARARRGRBSW\A
WSAAKAWRCYKADGVTTWAA
ATRKKRGRMCTKTGGTRRRW
CTGVYTKGARRRANMSWCAMT
ATWABTWCTKTKGSYMITTR
MVARAACAVAMACASRYVSA
MAKBMARAGVAWNT CATWAA
CTTYYYWCCHCCCCTBYYWK
WGTGYTSSSWIMASWGSYGT
WIATTBYCAMVAMKYTTTSW
TAGGCADYVAANAAABAWAT
TTKARKDAACT TVHT YWAWG
AWWRARARGRARAANVANRKW
WVBAT TKTKHDTWI TTAWMT
TWKTTTDTTDKTHTDTBTKA
AGACYSTGT YWSHWAAAAAD

Total Degeneracy:

190

Degener acy Cover ed
512
128
64
2048
1536
2048
1536
864
512
768
768
576
576
576
512
512
512
512
576

Figure B.1: MIPS-PT output with o = 4.



M PS- PT Qut put

Primer Size: 20

Pri mer Degeneracy Threshol d: 16400
Beam Si ze: 100

Pair Fragnment Size: 6

Nunber of Sequences: 190

Total # Primers: 44
Primers Degeneracy # Covered
TGNMDWAABTVHYDARKVAA 10368
WWIVKCYCADCTRDSTKCYTS 9216
AARYCVKSAABATVKTADKS 4608
CMYSRWRT CCWGSYTCCCWG 1024
BMIBTSAARGSAACYRYWCA 2304
VBMHAKMCCTWBACT GTHCA 1728
ASMACYTBHT STKAAATTWG 1152
KKRDDGT GCDGTRARVRKRAA 13824
ARTASSWDRHGDRRGATCMC 13824
TYMAVWRACT GAKDYMAKWIT K 12288
TDWIAGAAANRVAADDWY TW 6912
CTCTYWBHWGYYTGKDTCYW 6912
TKTNRSDKATGAGAGCDRW\G 6912
ASTYTCWASAYCAKYMVIMAY 8192
MAGCYTCTKBCMAHYWCABA 6912
COWWTYWRSTGRVYKTGCW 6144
AMANYKWAKGAAHDTSTTTMY 4608
TRAAWYYYSTYTMIGABWTW 6144
TTCTTYYKMAYWGVRATBYC 4608
MAYTGVIT TWI GHRWANT KWA 3072
YHTMATCWKMTKTYWYWI TT 3072
ASACAKARGKVASRDCYWRG 4608
SYCWKYCTCHTYCWRCCAR 4608
AKTAABTWATATYTSYWYWN 3072
KBTWAAYAGM TADGWHWAT 3456
SCCAKWGNCWGADWTYYTTB 2304
YWWCMCTBYWACHTCTCYYM 9216
KGDAKKGRSWEAYWTYCYTT 3072
YTASRRTYTHCWHTYTBYAW 13824
AGAVRAGCARARRGRBSWAA 2304
CTGVYTKGARRRAMVSWCAMI 1536
WAAVAWNADRT SAYTGWWDYT 9216
VRWGYTSSSWIMABWGSYGT 12288
CRDGAAABKKARRBTKTAWD 10368
SCTKNYYWYCWCMYCTVYCA 12288
ATWANTWYTKTKGBHMI TTR 9216
TYMITYARAHWSAVRRYAVA 6144
MVIWAACAVAYRVASRSVCA 13824
TTKADKDAWMT TWHT YWAWG 6912
KAKGVAATBARDRVHDAAVT 15552
VWWBAT TKTKHDTWIY YAWMT 13824
AWWARARSRARAANVAMRKW 12288
TVWKTTTDTTDKTHTDTBTKA 3888
AKWYYYTKTYTCHWAAAHVD 13824

Total Degeneracy: 321456
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Figure B.2: MIPS-PT output with a = 47.



M PS- PT Qut put

Prinmer Size: 20

Pri mer Degeneracy Threshol d: 66000
Beam Si ze: 100

Pair Fragnment Size: 6

Number of Sequences: 190

Total # Primers: 36
Prinmers Degeneracy # Covered
TGCTATGCCCAGGT GGCCAG 1
YHYAGTWI MAAVBKRYWRVA 18432
TDABRMVRYTTTMATKATSA 4608
YMYMCMI TBYBSHRHYAACT 41472
VHTVWWCCVWHYYKBCTSTSAG 20736
SMRABCWNHT BWACAKRWAT 55296
DATGRHTRTCYTBWIBHABT 11664
YTVWWCEDKGARKAANMDT SAVA 10368
CTCTYHBHVKYYTGBDTCYD 46656
CASAVAKVAGCHRGSHHHRW 46656
HGTSDVSVWKGRARGVSCYSC 41472
TTBCYDTVVCYMYWAHVWABC 41472
RTKTGAVKWRNRTGDRWAT R 24576
YTSDBAGCHARRSSWASKWG 55296
MDGGARRCCTBYKSMYWYMAN 36864
SADRSTRASTKYTYCCHDRW 27648
MT TCAHSIVHTV\RRWI KDRSA 27648
TSTCTKYDKKYMYBTVCTTK 13824
KHAMANART AHKAARMAKT T 18432
VWDCVWKHTYTMIYTVAAVDYH 41472
RWATYHAHWRATATWAHKTB 41472
WARMCCT BYWAHMT MTCWKNT 36864
TKMIRKTYTBVAWAWMT DKS 27648
CTGVYTKKARRRAVSWYVHT 18432
V\RADDVKCIVRAAABKSBAAV 62208
TMACANTGDTKMYKNDADT T 27648
WAHWNTHYTKTDKGAMT TTR 55296
VHADAHVAVWCAMAVRCNSA 62208
VDYYMCMYTCCHVCYWSHCC 41472
MYTKYAVWKDAVWAAY AVWAAA 36864
TYBAVWKKADCHT RCWI HWAK 41472
TATTNBCAMAAHBTWY TVHH 23328
VAVANT KHRAKWAT KTADAT 55296
AVWRRRARGRARWAMAHDKW 36864
TVWKTYYDTTDKKHTNTNTKA 55296
AKWYYYTKYYTYHWNAAAHWD 55296

Total Degeneracy: 1.26226e+06
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Figure B.3: MIPS-PT output with o = 48.



M PS- PT Qut put
Priner Size: 20

Primer Degeneracy Threshol d: 262200

Beam Si ze: 100

Pair Fragnent Size: 6

Nurmber of Sequences:

Total # Priners: 29
Prinmers

KKRWAVWAVWMT DYWSAARDVA
STHTTGKEKWKKYWBYMYY
YW YWDCVWKHRAWVHYTKSA
MVARDAHBWGAVKYVRGTKD
GASDDRSHAVRKGMIBHYAG
CWEKASRHAGNSYDDGVMI'S
ARHWDWIVKYWCKSMT TYBT
GWDCWRRDAKGW/RMGGVH
RYHWBMATKKHTATKWBNMVDT
KBHDTTTCYDYWCHYWKNKG
MIGWAT STSHVHWASAHDNR
HHVWMABHTHCCYYTCTDHT
WADKARVATBKYHBWI BSAY
ASAVADWRRKVANVDCYWRG
AKTAAYWNHDHT TTNNWSNW
GTGDGCYACHGHNYVDDKYY
VWHHAVRHYWAGVAVWAKANT W
YVKGDNBCTMVBYYTCHTSH
BNNTKVTKKTCTBVAWRDMI
WRSKKKBARRKAWGVBWBTS
VWHAWBHHTKTKKSYHTWI G
DSNAKDGRSDGANWTYYYTK
WINAT YWRAVWAYRWRRHWA
HVIVNAMCABAYDCHSRCVCA
WDYYNMSMYTCCHVSYWSHCC
WRKHHWT BAWRNWADWAATD
AVWWRRARSRARWAMAHDKW
HHBWI TNDKWDTWI T TVWARW
WAVBYYTBTYTYHWAAAHWD

Degeneracy # Covered
36864

110592
221184
124416
93312

82944

55296

186624
165888
248832
165888
209952
124416
165888
221184
93312

221184
248832
248832
221184
124416
221184
147456
62208

165888
248832
110592
248832
248832
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Total Degeneracy: 4.82487e+06

Figure B.4: MIPS-PT output with o = 4°.
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M PS- PT Qut put

Primer Size: 20

Pri mer Degeneracy Threshol d: 6600
Beam Size: 100

Pair Fragnent Size: 6

Number of Sequences: 188

Total # Primers: 49

Primers Degener acy # Covered
GWEEKGCTRGGTGCTGRCAG 16 2
TATGAATWI MBTKATKHAKT 288 3
TATGAATWIMBTKATKHAKT 288 3
TATGAATWIMBTKATKHAKT 288 3
CWSTHTCTRMAMTCTGYCMITM 768 3
AVAYRGAGHRWWARAAAAAA 768 3
ATAAMATGRRAGSMAMRTVA 768 3
CCWYDAACWI TTMAKAAYAK 768 3
CMRCACRAAKMAGGWGRCMW 512 3
YWARAGGAWKAGCTRTGBTS 384 3
MRGTYAWSTTBATAAKMICT 384 3
SWKTTTCYKYTSMCWKKGGM 4096 4
AMITCTSSCVMRDKRWMTGRY 6144 4
MYHTTTTWWKHAARAWMTG 4608 4
VDWSTGAKTGAVCVWKGRASG 4608 4
RWATGHVATATTKTWRATBH 1728 4
ATWIRSYTWIBCAKTTSHAM 2304 4
GGAWWATRABVAYATBRAWS 3456 4
AMAYKWAKGAAHDTSTTTMY 4608 4
ASACAKARGKVASRDCYWRG 4608 4
WGTWYBTTTMAKAHTDTAWA 3456 4
RTBCYSWDTBTAWAAATRYA 3456 4
RGMWTYTTSMCKWAGSMAGM 4096 4
CMYAGWCTSWYYSARRSCAR 4096 4
TRRATTYTBTBDCTGWMRWM 3456 4
TONWIYWIVDATATHWAKT 2304 4
YWAANAVWAMAMWKVATTTART 3072 4
AGHVAWNRT TMAYAMAAAYY 3072 4
TWYAAWTARTKACWDAVWED 3456 4
ARMITTTYTHTHTSAHTWIB 2592 4
YTASRRTTTHCWHTYTKCAW 2304 4
WACCCTBYWACHTCTCYYMK 2304 4
KTTKSWEKTYTTHMMWACTR 3072 4
RTAAVMATWAKCCCHSASRBA 2304 4
TAAVAWARRTSAYTGWWDTT 1536 4
CHCHCARGYCASYTWYSWIT 2304 4
AGAVRAGCARARRGRBSWAA 2304 4
ATRKKRGRMCTKTGGTRRRW 2048 4
ATWMBTWCTKTKGSYMITTR 1536 4
CVADAMVARWCAMARRCNCA 3072 4
MIKKMARWGRAWDTCATWAM 3072 4
TTVHAT TAAAWNWRVGRWAWN -~ 6144 5
MICYYCMYTCYHDCCWCYCC 2304 4
TYTBYWNAMIGTAATADRW 2304 4
TTTYYCWWKYYWAWCCTTTW 2048 4
TTKARKDAACTTWHTYWAWG 1152 4
AKSHAATKAVDAAVWDRAAWG 5184 5
WVBATTKTKHRTATYYAWMI 4608 5
AVWRARARGRARAANVAMRKW 4096 5

Total Degeneracy: 128144

Figure B.5: MIPS-PT output on masked input set with o = 45.



M PS- PT Qut put

Primer Size: 20

Pri mer Degeneracy Threshol d: 16400
Beam Si ze: 100

Pair Fragment Size: 6

Number of Sequences: 188

Total # Priners: 42
Prinmers Degeneracy # Covered
ADAYRGARHDHWAWAAAAAA 7776
RAAANAMAAAAT GRSSRHVS 9216
TATDWOWKWY TWIWAAT VIVH 13824
ARGMIYATSAAANBVWWMYMT KT 6144
KVRADGGRHAAARGRAVGAY 3456
YTKVCCTVTGTGNSDCCBBT 7776
YTW/TRAMYWYCTTTMIVTH 6912
RCARAASSAVBWGYKDT GDT 6912
CTRWAM STSYCYWAGANKHA 6144
WRCMCTSHTWCYTCTSYYMK 6144
VWDWSTGNKT GAVCWKGRASG 4608
ASACAKARCGKVASRDCYWRG 4608
GKDMYCAKKRT ADAVWMI GCW 4608
YABAVWHKVDTTYTTMAAAAW 3456
GGAWVATGNBSACAKSVMAS 4608
VWY TDWN VT VWKVRTTWI TTA 3072
VRHATKYAYRAATATMATKW 3072
RAYYTCTBBCCAKTMIMYRR 4608
CMYAGACT SWYYSARRSCAR 4096
AKTAAY TWAKWT KKSYWCWA 4096
WIWYT THAVWAW/AVKDT KWA 13824
YTWCADWI AT TVWHWAAMAH 3456
W TW/TMACTYVATATYAYK 2304
AGAVRAGCARARRGRBSWAA 2304
MANNMAWAMY RWGVAT YWVRT 16384
KGDAKKGRSWGAYWTYCYTT 3072
TMIKTGKKTVKDYRCHTBTS 13824
WIWTHYTDTWE Y TAWAAHWY 6912
CHCHVARGHCABYTVW\VWT T 15552
TTKYDKKDCWIHAAAAYTDK 10368
TGGKGHCYVHRKYTYWSCYC 13824
WA TWYTKTKGKWMTKTR 12288
RDAACATWI KYSMVIVAVRBA 13824
TYTHTCTYTYTDDAYYKWYT 6912
TTVWHWT TAAAWANVRWCRWANY 6144
TYTBBWANAMI GTAATWDDIVH 15552
HT TDVRDARRAWAM MATWAA 6912
CTKNYYWYCWCMYCTVYCAS 12288
TTKADKDAWMT TVHT YWAWG 6912
AKSHAATKAVDAAVDRAAVG 5184
VWWBATTKTKHRTATYYAWMI 4608
AWRARARGRARWAVAHRKW 12288

Total Degeneracy: 319872
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Figure B.6: MIPS-PT output on masked input set with o = 47,



M PS- PT Cut put

Prinmer Size: 20

Pri ner Degeneracy Threshol d: 66000
Beam Si ze: 100

Pair Fragment Size: 6

Nurmber of Sequences: 188

Total # Primers: 34
Priners Degeneracy # Covered
GVBRRAVRDHTRHSCTKTST 62208
AGBABVTRRMAWTDCYCTWB 46656
YNSHRCAMVAAKHAGRWRRC 55296
YWIKBAYTKDYRAMIKYMIK 36864
CHRKGDMWAADBRCAKRWET 41472
KBBTYTWAAAARMIBVKBYR 41472
CASHSWSRBTSAGCHTBWA 31104
TBTTHWAT GVAYKTKDMAYW 27648
AAWY/RMI GAKSYVKKDT GGK 27648
AAADHYDDNDCMI TNMAAAT 31104
RKDVBCAKKRKADAWMT GCW 27648
HAHTRDTKYWGHRKTHTKTM 62208
AVAARYAVMYHT MTKHHTKT 20736
VWAT TVRMAARHATKHYTNVA 36864
YTVBVATWNAT TABARDVAB 20736
RVARDVWKWAGDARAAARBVA 62208
YVWANAVWAMANNKNAT YT RRT 65536
DAANVAT HWBCMCMCVKGKVK 20736
CCYASTSTSWYBVARVSMMG 18432
GVCVWKDGHCWGRDDTBTTTK 15552
RGARRDGBADAARGRNVVDA 62208
TMNNWETTHMAHWS TWCAYA 36864
TTKBDKDNYTHHAAAAYTRK 62208
W DKMDDKAHT DWRGWAAAW 62208
VWKSKGACTGHRDTYYTSHBC 41472
WEWAYAAY TKTKGKWHTKTR 36864
SNAKKGRSDGAHWT YYYTTV 55296
CTKNYYWYCWCMYCTVYCAS 12288
THTBTSTYTYTDNAYYTWYY 27648
TYTBHWAAMT GKAAWADRIVH 41472
ADVHAATKAVNAADDRAAWS 23328
VHBAT TKTKHRKATYYMAMT 27648
TTKADKDAVHT YWHT YWAWG 20736
AWMWARARSRARWAMAHRKW 36864

Total Degeneracy: 1.29923e+06
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Figure B.7: MIPS-PT output on masked input set with o = 48,



M PS- PT Qut put

Prinmer Size: 20

Pri mer Degeneracy Threshol d: 262200
Beam Si ze: 100

Pair Fragment Size: 6

Number of Sequences: 188

Total # Prinmers: 28
Priners Degeneracy # Covered
GKDMY CAKKRT ADAWMT GCW 4608
WIDYCYTKHHYT TVWDVWHWA 186624
VMADKAVHHAT KRHAGADNT 186624
AWARHHWARDVRT TNHVART 165888
AWYTBHBHTWKMWYWATYTA 124416
TWDRHANRVAWTATTNYNVRM 73728
VNDRGVAAARDGMACVBVKS 248832
TDWAT KNRHRAANVWKAWT DW 221184
BVADMWYBYTHCCCAMMYSH 186624
BHHHW/TTBAKAVWKMI STSK 186624
AKHAVHT TKYNMDWI BNMCWR 165888
NWASWANTWADKAMAAAMAH 147456
ADBTWI'WINCAKYWADHDVW 186624
CYTBYHYWSSWYCCCW/HCM 82944
YWADAWNMAHVKNAT BT RRT 221184
ATWIYHT DWHWHYWRNAAHA 124416
DAANAYHWBMMCMCOVKGKVK 82944
WABVDTTTMVDHT Y TNV 124416
CMCAGWBKNVWHKVARRCIVHR 165888
ATDKKRGRMMYNKGGKRRVW 147456
WIMDVWADY TKTKGKHHTKTR 124416
DSNAKDGRSDGANWTYYYTK 221184
MYTKHANVWKDAVWDWY AVWAAA 110592
HBSKGWCTCGHRDTYYTSHBC 93312
TTKHNDDAWMT TVWHY YHAVR 248832
RRSNRAKGRDDAARKRRAWS 147456
VHBAT TKTKHRDAWHYHWM/T 186624
AWWWRARSRARDAMAHRKW 110592

Total Degeneracy: 4.27738e+06
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Figure B.8: MIPS-PT output on masked input set with o = 4°.
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