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SpeI (65)MluI (44)

GTTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGTTATTAATAGTA5'

CAATCCGCAAAACGCGACGAAGCGCTACATGCCCGGTCTATATGCGCAACTGTAACTAATAACTGATCAATAATTATCAT3'

CMV promoter

 80

ATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCT5'

TAGTTAATGCCCCAGTAATCAAGTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGA3'

CMV promoter

 160

GACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGA5'

CTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCATACAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACT3'

CMV promoter

 240

CGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTAT5'

GCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCATGCGGGGGATA3'

CMV promoter

 320

TGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTTGGCAGTACA5'

ACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATACCCTGAAAGGATGAACCGTCATGT3'

CMV promoter

 400

CspCI' (477)CspCI (442)SnaBI (406)

TCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCA5'

AGATGCATAATCAGTAGCGATAATGGTACCACTACGCCAAAACCGTCATGTAGTTACCCGCACCTATCGCCAAACTGAGT3'

CMV promoter

 480

CGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATG5'

GCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAACAAAACCGTGGTTTTAGTTGCCCTGAAAGGTTTTAC3'

CMV promoter

 560

SacI (634)
EcoICRI (632)

TCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCGTTTAG5'

AGCATTGTTGAGGCGGGGTAACTGCGTTTACCCGCCATCCGCACATGCCACCCTCCAGATATATTCGTCTCGAGCAAATC3'

CMV promoter

CGCAAATGGGCGGTAGGCGTG

 640

BspEI (717)BbsI (700)BsmBI (655)

TGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGG5'

ACTTGGCAGTCTAGCGGACCTCTGCGGTAGGTGCGACAAAACTGGAGGTATCTTCTGTGGCCCTGGCTAGGTCGGAGGCC3'

CMV promoter

 720
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XhoI (786)AscI (744)XbaI (724)

ACTCTAGAGGATCGAACCCTTggcgcgccccaccatgtacccatacgatgttccagattacgctctcgaggccagagaag5'

TGAGATCTCCTAGCTTGGGAAccgcgcggggtggtacatgggtatgctacaaggtctaatgcgagagctccggtctcttc3'

CMV...ter KOZ...TG

intrace...erminus
 M  Y  P  Y  D  V  P  D  Y  A  L  E  A  R  E

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

 A  R  E

2 3 4

 800

XcmI (869)

attccgtgaagtgtctgcgctgcctgctctacgccctcaatctgctcttttggttaatgtccatcagtgtgttggcagtt5'

taaggcacttcacagacgcgacggacgagatgcgggagttagacgagaaaaccaattacaggtagtcacacaaccgtcaa3'

intracellular N-terminus TM1
 D  S  V  K  C  L  R  C  L  L  Y  A  L  N  L  L  F  W  L  M  S  I  S  V  L  A  V

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42

 D  S  V  K  C  L  R  C  L  L  Y  A  L  N  L  L  F  W  L  M  S  I  S  V  L  A  V

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

 880

tctgcttggatgagggactacctaaataatgttctcactttaactgcagaaacgagggtagaggaagcagtcattttgac5'

agacgaacctactccctgatggatttattacaagagtgaaattgacgtctttgctcccatctccttcgtcagtaaaactg3'

TM1 extracellular loop 1
 S  A  W  M  R  D  Y  L  N  N  V  L  T  L  T  A  E  T  R  V  E  E  A  V  I  L  T

43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

 S  A  W  M  R  D  Y  L  N  N  V  L  T  L  T  A  E  T  R  V  E  E  A  V  I  L  T

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58

 960

ttactttcctgtggttcatccggtcatgattgctgtttgctgtttccttatcattgtggggatgttaggatattgtggaa5'

aatgaaaggacaccaagtaggccagtactaacgacaaacgacaaaggaatagtaacacccctacaatcctataacacctt3'

extracellular loop 1 TM 2
 Y  F  P  V  V  H  P  V  M  I  A  V  C  C  F  L  I  I  V  G  M  L  G  Y  C  G

70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95

 Y  F  P  V  V  H  P  V  M  I  A  V  C  C  F  L  I  I  V  G  M  L  G  Y  C  G

59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84

 1040



Thursday, August 16, 2018 2:50 PM Page 3 of 10
pCDNA 3.3 HA-hTSPAN12_w_sites

HindIII (1082)

cggtgaaaagaaatctgttgcttcttgcatggtactttggaagcttgcttgtcattttctgtgtagaactggcttgtggc5'

gccacttttctttagacaacgaagaacgtaccatgaaaccttcgaacgaacagtaaaagacacatcttgaccgaacaccg3'

TM 2

intracellular loop 1 TM 3
 T  V  K  R  N  L  L  L  L  A  W  Y  F  G  S  L  L  V  I  F  C  V  E  L  A  C  G

96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122

 T  V  K  R  N  L  L  L  L  A  W  Y  F  G  S  L  L  V  I  F  C  V  E  L  A  C  G

85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111

 1120

PsrI' (1164)
BstXI (1159)

KpnI (1152)

Acc65I (1148)

PsrI (1132)

gtttggacatatgaacaggaacttatggtaccagtacaatggtcagatatggtcactttgaaagccaggatgacaaatta5'

caaacctgtatacttgtccttgaataccatggtcatgttaccagtctataccagtgaaactttcggtcctactgtttaat3'

TM 3

extracellular loop 2
 V  W  T  Y  E  Q  E  L  M  V  P  V  Q  W  S  D  M  V  T  L  K  A  R  M  T  N  Y

123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149

 V  W  T  Y  E  Q  E  L  M  V  P  V  Q  W  S  D  M  V  T  L  K  A  R  M  T  N  Y

112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138

 1200

ClaI (1217)
EcoRV (1215)

tggattacctagatatcgatggcttactcatgcttggaatttttttcagagagagtttaagtgctgtggagtagtatatt5'

acctaatggatctatagctaccgaatgagtacgaaccttaaaaaaagtctctctcaaattcacgacacctcatcatataa3'

extracellular loop 2
 G  L  P  R  Y  R  W  L  T  H  A  W  N  F  F  Q  R  E  F  K  C  C  G  V  V  Y

150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175

 G  L  P  R  Y  R  W  L  T  H  A  W  N  F  F  Q  R  E  F  K  C  C  G  V  V  Y

139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164

 1280

EcoRI (1341)

tcactgactggttggaaatgacagagatggactggcccccagattcctgctgtgttagagaattcccaggatgttccaaa5'

agtgactgaccaacctttactgtctctacctgaccgggggtctaaggacgacacaatctcttaagggtcctacaaggttt3'

extracellular loop 2
 F  T  D  W  L  E  M  T  E  M  D  W  P  P  D  S  C  C  V  R  E  F  P  G  C  S  K

176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201 202

 F  T  D  W  L  E  M  T  E  M  D  W  P  P  D  S  C  C  V  R  E  F  P  G  C  S  K

165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191

 1360
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AarI (1439)

caggcccaccaggaagatctcagtgacctttatcaagagggttgtgggaagaaaatgtattcctttttgagaggaaccaa5'

gtccgggtggtccttctagagtcactggaaatagttctcccaacacccttcttttacataaggaaaaactctccttggtt3'

extracellular loop 2
 Q  A  H  Q  E  D  L  S  D  L  Y  Q  E  G  C  G  K  K  M  Y  S  F  L  R  G  T  K

203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229

 Q  A  H  Q  E  D  L  S  D  L  Y  Q  E  G  C  G  K  K  M  Y  S  F  L  R  G  T  K

192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218

 1440

PflMI (1493)BstEII (1481)BbvCI (1455)

acaactgcaggtgctgaggtttctgggaatctccattggggtgacccaaatcctggccatgattctcaccattactctgc5'

tgttgacgtccacgactccaaagacccttagaggtaaccccactgggtttaggaccggtactaagagtggtaatgagacg3'

extracellular loop 2

TM4
 Q  L  Q  V  L  R  F  L  G  I  S  I  G  V  T  Q  I  L  A  M  I  L  T  I  T  L

230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255

 Q  L  Q  V  L  R  F  L  G  I  S  I  G  V  T  Q  I  L  A  M  I  L  T  I  T  L

219 220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240 241 242 243 244

 1520

ApaI (1529)
PspOMI (1525)

tctgggccctgtattatgatagaagggagccggggacagaccaaatgatgtccttgaagaatgacaactctcagcacctg5'

agacccgggacataatactatcttccctcggcccctgtctggtttactacaggaacttcttactgttgagagtcgtggac3'

TM4

intracellular C-terminus
 L  W  A  L  Y  Y  D  R  R  E  P  G  T  D  Q  M  M  S  L  K  N  D  N  S  Q  H  L

256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280 281 282

 L  W  A  L  Y  Y  D  R  R  E  P  G  T  D  Q  M  M  S  L  K  N  D  N  S  Q  H  L

245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271

 1600

tcatgtccctcagtagaactgttgaaaccaagcctgtcaagaatctttgaacacacatccatggcaaacagctttaatac5'

agtacagggagtcatcttgacaactttggttcggacagttcttagaaacttgtgtgtaggtaccgtttgtcgaaattatg3'

intracellular C-terminus
 S  C  P  S  V  E  L  L  K  P  S  L  S  R  I  F  E  H  T  S  M  A  N  S  F  N  T

283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309

 S  C  P  S  V  E  L  L  K  P  S  L  S  R  I  F  E  H  T  S  M  A  N  S  F  N  T

272 273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298

 1680
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PmeI (1746)AgeI (1728)BmtI (1711)
NheI (1707)

acactttgagatggaggagttataagctagcAAGGGTTCGATCCCTACCGGTTAGTAATGAGTTTAAACGGGGGAGGCTA5'

tgtgaaactctacctcctcaatattcgatcgTTCCCAAGCTAGGGATGGCCAATCATTACTCAAATTTGCCCCCTCCGAT3'

TK poly A signalintracellular C-terminus

 H  F  E  M  E  E  L

310 311 312 313 314 315 316

 H  F  E  M  E  E  L

299 300 301 302 303 304 305

 1760

ACTGAAACACGGAAGGAGACAATACCGGAAGGAACCCGCGCTATGACGGCAATAAAAAGACAGAATAAAACGCACGGGTG5'

TGACTTTGTGCCTTCCTCTGTTATGGCCTTCCTTGGGCGCGATACTGCCGTTATTTTTCTGTCTTATTTTGCGTGCCCAC3'

TK poly A signal

CGATTGAC...TGCCTTC

 1840

TTGGGTCGTTTGTTCATAAACGCGGGGTTCGGTCCCAGGGCTGGCACTCTGTCGATACCCCACCGAGACCCCATTGGGGC5'

AACCCAGCAAACAAGTATTTGCGCCCCAAGCCAGGGTCCCGACCGTGAGACAGCTATGGGGTGGCTCTGGGGTAACCCCG3'

TK poly A signal

 1920

CAATACGCCCGCGTTTCTTCCTTTTCCCCACCCCACCCCCCAAGTTCGGGTGAAGGCCCAGGGCTCGCAGCCAACGTCGG5'

GTTATGCGGGCGCAAAGAAGGAAAAGGGGTGGGGTGGGGGGTTCAAGCCCACTTCCGGGTCCCGAGCGTCGGTTGCAGCC3'

TK poly A signal

 2000

GGCGGCAGGCCCTGCCATAGCAGATCTGCGCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAGCGGCGCATTAA5'

CCGCCGTCCGGGACGGTATCGTCTAGACGCGTCGACCCCGAGATCCCCCATAGGGGTGCGCGGGACATCGCCGCGTAATT3'

TK poly A signal

 2080

GCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTC5'

CGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAG3'
 2160

CCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGCATCCCTTTAGGGTTCCGATTTAGTGC5'

GGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCGTAGGGAAATCCCAAGGCTAAATCACG3'
 2240

DraIII (2291)

TTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTC5'

AAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAG3'
 2320

AloI (2359)AloI' (2327)

GCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTC5'

CGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAG3'
 2400
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TATTCTTTTGATTTATAAGGGATTTTGGGGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGC5'

ATAAGAAAACTAAATATTCCCTAAAACCCCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCG3'
 2480

GAATTAATTCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCAT5'

CTTAATTAAGACACCTTACACACAGTCAATCCCACACCTTTCAGGGGTCCGAGGGGTCGTCCGTCTTCATACGTTTCGTA3'
 2560

SexAI (2581)

GCATCTCAATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCA5'

CGTAGAGTTAATCAGTCGTTGGTCCACACCTTTCAGGGGTCCGAGGGGTCGTCCGTCTTCATACGTTTCGTACGTAGAGT3'
 2640

ATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCC5'

TAATCAGTCGTTGGTATCAGGGCGGGGATTGAGGCGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGG3'
 2720

CATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGG5'

GTACCGACTGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGACGGAGACTCGATAAGGTCTTCATCACTCCTCC3'
 2800

BclI (2865)SmaI (2837)
XmaI (2835)

AvrII (2814)
StuI (2813)

CTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCCCGGGAGCTTGTATATCCATTTTCGGATCTGATCAAGAGACAGGAT5'

GAAAAAACCTCCGGATCCGAAAACGTTTTTCGAGGGCCCTCGAACATATAGGTAAAAGCCTAGACTAGTTCTCTGTCCTA3'
 2880

EagI (2930)BsaBI (2883)

GAGGATCGTTTCGCATGATTGAACAAGATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTAT5'

CTCCTAGCAAAGCGTACTAACTTGTTCTACCTAACGTGCGTCCAAGAGGCCGGCGAACCCACCTCTCCGATAAGCCGATA3'
 2960

PluTI (3027)
SfoI (3025)

NarI (3024)
KasI (3023)

GACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGT5'

CTGACCCGTGTTGTCTGTTAGCCGACGAGACTACGGCGGCACAAGGCCGACAGTCGCGTCCCCGCGGGCCAAGAAAAACA3'
 3040

CAAGACCGACCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCACGACGGGCGTTC5'

GTTCTGGCTGGACAGGCCACGGGACTTACTTGACGTCCTGCTCCGTCGCGCCGATAGCACCGACCGGTGCTGCCCGCAAG3'
 3120

Tth111I (3142)

CTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTC5'

GAACGCGTCGACACGAGCTGCAACAGTGACTTCGCCCTTCCCTGACCGACGATAACCCGCTTCACGGCCCCGTCCTAGAG3'
 3200

CTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGC5'

GACAGTAGAGTGGAACGAGGACGGCTCTTTCATAGGTAGTACCGACTACGTTACGCCGCCGACGTATGCGAACTAGGCCG3'
 3280
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TACCTGCCCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGGTCTTGTCGATCAGG5'

ATGGACGGGTAAGCTGGTGGTTCGCTTTGTAGCGTAGCTCGCTCGTGCATGAGCCTACCTTCGGCCAGAACAGCTAGTCC3'
 3360

ATGATCTGGACGAAGAGCATCAGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAG5'

TACTAGACCTGCTTCTCGTAGTCCCCGAGCGCGGTCGGCTTGACAAGCGGTCCGAGTTCCGCGCGTACGGGCTGCCGCTC3'
 3440

GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTG5'

CTAGAGCAGCACTGGGTACCGCTACGGACGAACGGCTTATAGTACCACCTTTTACCGGCGAAAAGACCTAAGTAGCTGAC3'
 3520

RsrII (3540)

TGGCCGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAAT5'

ACCGGCCGACCCACACCGCCTGGCGATAGTCCTGTATCGCAACCGATGGGCACTATAACGACTTCTCGAACCGCCGCTTA3'
 3600

GGGCTGACCGCTTCCTCGTGCTTTACGGTATCGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGAG5'

CCCGACTGGCGAAGGAGCACGAAATGCCATAGCGGCGAGGGCTAAGCGTCGCGTAGCGGAAGATAGCGGAAGAACTGCTC3'
 3680

TTCTTCTGAGCGGGACTCTGGGGTTCGCGAAATGACCGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCA5'

AAGAAGACTCGCCCTGAGACCCCAAGCGCTTTACTGGCTGGTTCGCTGCGGGTTGGACGGTAGTGCTCTAAAGCTAAGGT3'
 3760

PfoI (3801)

CCGCCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTC5'

GGCGGCGGAAGATACTTTCCAACCCGAAGCCTTAGCAAAAGGCCCTGCGGCCGACCTACTAGGAGGTCGCGCCCCTAGAG3'
 3840

ATGCTGGAGTTCTTCGCCCACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTT5'

TACGACCTCAAGAAGCGGGTGGGGTTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAA3'
 3920

BstZ17I (3998)BsmI (3946)

CACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGTATAC5'

GTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTTTGAGTAGTTACATAGAATAGTACAGACATATG3'
 4000

CGTCGACCTCTAGCTAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCA5'

GCAGCTGGAGATCGATCTCGAACCGCATTAGTACCAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGT3'
 4080

CACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCG5'

GTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATTACTCACTCGATTGAGTGTAATTAACGCAACGC3'
 4160

CTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTT5'

GAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAA3'
 4240

TGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCT5'

ACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGA3'
 4320
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PciI (4377)

CACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAA5'

GTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTT3'
 4400

GGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGAC5'

CCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTG3'
 4480

GCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCT5'

CGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGAGA3'
 4560

CCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCAATGCTCACG5'

GGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGC3'
 4640

CTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCT5'

GACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGA3'
 4720

GCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAAC5'

CGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTG3'
 4800

AGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGAC5'

TCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCTG3'
 4880

AGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCA5'

TCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGT3'
 4960

CCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATC5'

GGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAG3'
 5040

TTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTT5'

AAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAA3'
 5120

CACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACC5'

GTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGG3'
 5200

AhdI (5270)

AATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAG5'

TTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATC3'
 5280

ATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGA5'

TATTGATGCTATGCCCTCCCGAATGGTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCT3'
 5360

TTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTA5'

AAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACGTTGAAATAGGCGGAGGTAGGTCAGAT3'
 5440
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TTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATC5'

AATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAG3'
 5520

GTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCAT5'

CACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTA3'
 5600

PvuI (5640)

GTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGG5'

CAACACGTTTTTTCGCCAATCGAGGAAGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACC3'
 5680

ScaI (5750)

TTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAG5'

AATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAGACACTGACCACTCATGAGTTGGTTC3'
 5760

BcgI' (5809)BcgI (5775)

TCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAG5'

AGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTC3'
 5840

AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTT5'

TTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAA3'
 5920

CGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGA5'

GCTACATTGGGTGAGCACGTGGGTTGACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCT3'
 6000

SspI (6074)

AGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTG5'

TCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTATGAGAAGGAAAAAGTTATAATAAC3'
 6080

AAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC5'

TTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCG3'
 6160

SgrDI (6191)

GCACATTTCCCCGAAAAGTGCCACCTGACGTCGACGGATCGGGAGATCTCCCGATCCCCTATGGTCGACTCTCAGTACAA5'

CGTGTAAAGGGGCTTTTCACGGTGGACTGCAGCTGCCTAGCCCTCTAGAGGGCTAGGGGATACCAGCTGAGAGTCATGTT3'
 6240

TCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTTGTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAA5'

AGACGAGACTACGGCGTATCAATTCGGTCATAGACGAGGGACGAACACACAACCTCCAGCGACTCATCACGCGCTCGTTT3'
 6320
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MfeI (6354)

ATTTAAGCTACAACAAGGCAAGGCTTGACCGACAATTGCATGAAGAATCTGCTTAGG5'

TAAATTCGATGTTGTTCCGTTCCGAACTGGCTGTTAACGTACTTCTTAGACGAATCC3'
 6377


