ccdB

BamH |

Kpn |
EcoRV

Xmn |
EcoR |
EcoR |
Not |
Xho |

Dral
Sal |

DENTR™1A

2.7 kb

Comments for pENTR™1A
2717 nucleotides

rrB T1 transcription termination sequence: bases 106-149
rrnB T2 transcription termination sequence: bases 281-308
attL1: bases 358-457 (complementary strand)

ccdB gene: bases 612-917

attL2: bases 946-1045

Kanamycin resistance gene: bases 1168-1977

pUC origin: bases 2041-2714
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attL1

352 mA TAATGATTTT ATTTTGACTG ATAGTGACCT GITCGITGCA ACAAATTGAT
CCCGGECGTTT ATTACTAAAA TAAAACTGAC TATCACTGGA CAAGCAACGT TGITTAACTA

Dral

412 AAG CAA TGC TTT TTT ATA ATG CCA ACT T
TTC GIT ACG AAA AAA TAT TAC GGTI TGA AAC ATG TTT

Xmn | Sal | BamH | Kpn | EcoR |

460

C TTG TAC AAA
TTT

915

attL2

966 GITGGCATTA TAAGAAAGCA TTGCTTATCA ATTTGITGCA ACGAACAGGT CACTATCAGT
CAACCGTAAT ATTCTTTCGT AACGAATAGT TAAACAACGT TGCTTGICCA GIGATAGICA
reverse primer binding site

1026 CAAAATAAAA TCATTATTTG CCATCCAGCT GCAGCTCTGG CCCGTGTCTC AAAATCTCTG

GITTTATTTT AGTAATAAAC GGTAGGTCGA CGTCGAGACC GGGCACAGAG TTTTAGAGAC

—
1086 ATGITACATT
TACAATGTAA



http://www.invitrogen.com/content/sfs/vectors/pentrla_seq.txt

CTTTCCTGCGT TATCCCCTGATTCTGITGGATAACCGTAT TACCGCTAGCATGGATCTCGGGGACGT CTAA
CTACTAAGCGAGAGT AGGGAACT GCCAGGCATCAAATAAAACGAAAGGCT CAGT CGGAAGACT GGECCTT
TCGTTTTATCTGITGITTGI CGGT GAACGCT CTCCT GAGT AGGACAAAT CCGCCCGEGAGCGCGATTTGAAC
GI' TGT GAAGCAACGGECCCEGEAGEGET GECGEECAGGACGCCCGCCATAAACT GCCAGGCATCAAACT AAGC
AGAAGGECCATCCTGACGGATGEECCTTTTTGCGT TTCTACAAACTCTTCCTGI TAGT TAGT TACT TAAGCT
CGGGECCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGT TCGT TGCAACAAATTGATAAGCAATGC
TTTTTTATAATGCCAACT TTGTACAAAAAAGCAGGECTTTAAAGGAACCAAT TCAGT CGACTGGAT CCGGT
ACCGAATTCGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTATAAGAAT
ATATACTGATATGTATACCCGAAGT ATGT CAAAAAGAGGT GTGCTTCTAGAATGCAGI TTAAGGTTTACA
CCTATAAAAGAGAGAGCCGT TATCGTCTGT TTGT GGATGTACAGAGT GATATTATTGACACGCCCGEEECG
ACGGATAGT GATCCCCCT GGCCAGI GCACGT CTGCTGTCAGATAAAGT CTCCCGTGAACTTTACCCGGT G
GI'GCATAT CGGECGATGAAAGCT GCCGCAT GATGACCACCGATATGECCAGT GTGCCGGTCTCCGI TATCG
GGGAAGAAGT GCCTGAT CTCAGCCACCGCGAAAAT GACATCAAAAACGCCATTAACCTGATGT TCTGGEEG
AATATAGAAT TCGCGGECCGCACT CGAGATATCTAGACCCAGCTTTCTTGTACAAAGT TGECATTATAAGA
AAGCATTGCTTATCAATTTGI TGCAACGAACAGGT CACTATCAGT CAAAATAAAATCATTATTTGCCATC
CAGCTGCAGCTCTGGECCCGT GT CTCAAAATCTCTGATGT TACAT TGCACAAGATAAAAATATATCATCAT
GAACAATAAAACT GTCTGCT TACATAAACAGT AATACAAGGGEGT GT TATGAGCCATATTCAACGGGAAAC
GI CGAGGCCGCGAT TAAATTCCAACATGGATGCCTGATTTATATGGGTATAAATGEGCTCCCGATAATGTC
GGGCAAT CAGGTGCGACAATCTATCGCTTGTATGGEGAAGCCCGATGCCCCAGAGT TGT TTCTGAAACATG
GCAAAGGTAGCGT TGCCAATGATGT TACAGAT GAGAT GGT CAGACTAAACTGGECTGACGGAATTTATGCC
TCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGT TACT CACCACTGCGAT CCCCGGA
AAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGT GAAAATATTGT TGATGCGCTGGECAGT GT
CCCTGCGECCEGTTGCATTCGATTCCTGI TTGTAAT TGTCCT TTTAACAGCGATCGCGTATTTCGICTCGC
TCAGGCGCAATCACGAATGAATAACGGT TTGGT TGATGCGAGTGATTT TGATGACGAGCGT AATGCECT GG
CCTGI TGAACAAGT CTGGAAAGAAATGCATAAACT TTTGCCATTCTCACCGCGATTCAGI CGTCACTCATG
GIGATTTCTCACTTGATAACCTTATTTTTGACGAGGGEGAAATTAATAGGT TGTATTGATGT TGGACGAGT
CGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGI TTTCTCCTTCATTA
CAGAAACGCCT TTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGT TTCATTTGATGC
TCGATGAGI TTTTCTAATCAGAATTGGTTAATTGGT TGTAACATTATTCAGAT TGEGECCCCGT TCCACTG
AGCGT CAGACCCGGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGC
TTGCAAACAAAAAAACCACCGCTACCAGCCGGTGGT TTGT TTGCCGGATCAAGAGCTACCAACTCTTTTTC
CGAAGGTAACT GECT TCAGCAGAGCGCAGATACCAAATACTGI TCTTCTAGT GTAGCCGTAGT TAGGCCA
CCACTTCAAGAACT CTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGI TACCAGTGECTGCTGCC
AGT GCCGATAAGT CGTGT CTTACCGGEGT TGGACT CAAGACGATAGT TACCGGAT AAGGCGECAGCGGT CAEG
GCTGAACGEEEEGET TCGTGCACACAGCCCAGCT TGGAGCGAACGACCTACACCGAACTGAGATACCTACA
GCGT GAGCTAT GAGAAAGCGCCACGCT TCCCGAAGEGAGAAAGGCGEGACAGGT AT CCGGT AAGCGGECAGS
GI'CGGAACAGGAGAGCGCACGAGGEGAGCT TCCAGGEEGAAACGCCTGGTATCT TTATAGT CCTGT CGEGGT
TTCGCCACCTCTGACTTGAGCGT CGATTTTTGT GATGCT CGT CAGGGEEEECCEGAGCCTATGGAAAAACGC
CAGCAACGCGECCTTTTTACGGT TCCTGECCT TTTGCTGECCTTTTGCTCACATGI T

http://www.invitrogen.com/content/sfs/vectors/pentrla_seq.txt1/12/2007 2:21:41 PM



General Description

DNA Plasmid pENTR™]1A
Entire molecule length: 2717 bp

Restriction Map

¢ Invitrogenr

life technologies

Enzyme # of cuts Positions

Aatll 1167

Acc65l 1489

Accl 2| 477 575

Acil 18 | 43 191 200(c) 238(c)
251 549(c) 867
924(c) 928 1199
2120 2129(c) 2264
2374(c) 2495(c)
2514(c) 2641(c)
2669(c)

Acsl 4] 495918 1207 1391

Acyl 2 | 64 247

Aflll 1] 344

Aflll 112712

Alul 9 | 349 791 952 1054
1060 2155 2412
2458 2548

Alw44l 2 | 7252398

Alwl 9 | 61478(c) 491 705(c)
1456(c) 1851 2066(c)
2068 2154

AlwNI 1] 2303

Apal 2 | 357 2020

Apall 2 | 7252398

Apol 4 | 495918 1207 1391

Asel 111793

Asnl 111793

Asp700 1] 469

Asp718 11489

AspHI 2 | 729 2402

Aval 4 | 57 350 694 933

BamHI 1483

Banl 1489

Banll 3 | 357 1249 2020

Bbsl 11135

Bbvl 6 | 1041(c) 1069 2084(c)
2290(c) 2293(c) 2383

Bcgl 1 | 38(c)

Bfal 4 | 46 608 943 2219

Bfrl 1] 344

Bmyl 5| 357 729 1249 2020
2402

BpuAl 11135

BsaBl 11709

BsaHl| 2 | 64 247

Bsal 1| 834




BsaJl 5| 694 716 1465 1867
2552

BsaW| 4 | 486 1729 2359 2506

BsiEl 31928 1594 2378

BsiHKAI 2 | 729 2402

BsiYI 11 | 234 701 839 1508
1548 1840 1857
2234 2513 2679
2697

Bsll 11 | 234 701 839 1508
1548 1840 1857
2234 2513 2679
2697

BsmAl 4 | 753 834 1077 1610

BsmFI 2 | 75 1525(c)

Bsml 3 | 617 1478(c) 1555(c)

Bsp120I 2 | 353 2016

Bsp1286l 5 | 357 729 1249 2020
2402

BspHI 111118

BspWI 6 | 1063 1306 1338
1552 2094 2666

BsrBI 1| 200

BsrDlI 3 | 422 984(c) 1092(c)

BsrFI 2 | 8251548

BsrGl 3 | 441 669 959

Bsrl 8 | 137 485 722(c)
818(c) 1385 2185
2297(c) 2310(c)

BssHII 11535

Bst1107I 1| 576

BstNI 97 265 718 1484
1841 2553 2566
2687

BstUI 8 | 537 869 924 1201
1251 1596 2088
2669

BstXI 11813

BstYI 5 | 53483 1843 2060
2071

Cfol 12 | 537 539 797 1309
1531 1548 1618
2088 2197 2371
2471 2538

Cfr10l 2 | 8251548

Cspél 5 | 442 490 670 960
1428

Ddel 8 | 75120 176 276 859
1611 2029 2438

Dpnl 11 | 55485 712 857 1463
1593 1845 2054
2062 2073 2148

Dpnll 11 | 53483 710 855 1461

1591 1843 2052




2060 2071 2146

Dral 1| 460

Drall 2 | 354 2017

Drdl 11]2610

DsaV 16 | 95 193 226 263 693
694 716 764 1465
1482 1839 2040
2333 2551 2564
2685

Eael 3| 719 815 925

Eagl 11925

Earl 2 | 330 1407

EclXI 11925

Eco57I1 1| 2170(c)

EcoNI 11 1506

Eco0109I 2 | 354 2017

EcoRl 2 | 495918

EcoRlI 8 | 95263 716 1482
1839 2551 2564
2685

EcoRV 1] 940

Esp3l 111610

Fnu4HI 11 | 925 928 1055 1058
1199 2098 2304
2307 2372 2515
2670

FnuDlI 8 | 537 869 924 1201
1251 1596 2088
2669

Fokl 7 | 275(c) 311 679 796
1034(c) 1232 1838(c)

Haell 1 (2472

Haelll 16 | 137 226 287 303 355
721 817 927 1066
1198 1681 2018
2238 2672 2690
2701

Hgal 3 | 255 2022(c) 2600(c)

HgiAl 2 | 729 2402

Hhal 12 | 537 539 797 1309
1531 1548 1618
2088 2197 2371
2471 2538

HinP1I 12 | 535 537 795 1307
1529 1546 1616
2086 2195 2369
2469 2536

Hincll 11478

Hindll 11478

Hinfl 7 | 211505 1561 1733
1818 1824 2342

Hpall 14 | 194 228 487 695 766

826 1467 1549 1730
2042 2144 2334




2360 2507

Hphl 6 | 175 1444(c) 1523
1719(c) 1763 1883

Ital 11 | 925 928 1055 1058
1199 2098 2304
2307 2372 2515
2670

Kpnl 11493

Ksp632I 2 | 330 1407

Mael 4 | 46 608 943 2219

Maell 4164210729 1190

Maelll 11 | 339 385 1014 1088
1354 1446 1741
1998 2176 2292
2355

Maml 11709

Mbol 11 | 53483 710 855 1461
1591 1843 2052
2060 2071 2146

Mboll 7 | 140 317(c) 856
1394(c) 1505 2055(c)
2207(c)

Mecrl 3| 928 1594 2378

MIuNI 2| 721817

Mnll 9 | 224(c) 590(c) 1188(c)
1410 1777(c) 1877
2285 2535(c) 2609

Mscl 2| 721817

Msel 8 | 345 459 620 893
1205 1584 1793
1989

Msli 1] 811

MspA1l 3 | 1054 2129 2374

Mspl 14 | 194 228 487 695 766
826 1467 1549 1730
2042 2144 2334
2360 2507

Mval 8| 97 265718 1484
1841 2553 2566
2687

Mvnl 8 | 537 869 924 1201
1251 1596 2088
2669

Mwol 6 | 1063 1306 1338
1552 2094 2666

Ncil 8 | 195 228 695 696 766
1467 2042 2335

Ndell 11 | 53483 710 855 1461
1591 1843 2052
2060 2071 2146

Nhel 1145

Nlalll 8 | 53801 1122 1219

1331 1446 1751
2716




NlalV 9 | 355 356 466 485 491
2018 2019 2645
2684

Notl 11925

Nrul 111251

Nsil 2| 1444 1710

Nspl 1] 2716

PaeR7I 11933

PfIMI 1] 1857

Plel 2 | 1826 2336(c)

Ppu10l 2| 1440 1706

Psp1406| 11210

Pstl 1] 1059

Pvul 1| 1594

Pvull 1] 1054

Rcal 111118

Rsal 5| 443 491 671 961
1429

Sall 1] 476

Sau3Al 11| 53483 710 855 1461
1591 1843 2052
2060 2071 2146

Sau9eél 7 | 135225 353 354
1065 2016 2017

ScrFl 16 | 97 195 228 265 695
696 718 766 1467
1484 1841 2042
2335 2553 2566
2687

SfaNI 9| 109 277 1210(c)
1294(c) 1429(c)
1516(c) 1636(c)
1947(c) 2615(c)

Sfcl 3 | 1055 2256 2447

Smal 1| 696

Snol 2 | 7252398

SspBI 3 | 441 669 959

Sspl 111519

Taq| 6 | 477 934 1193 1559
1962 2614

THil 51211505 1561 1733
1824

Thal 8 | 537 869 924 1201
1251 1596 2088
2669

Tru9l 8 | 345 459 620 893
1205 1584 1793
1989

Tsp509I 12 | 405 469 495 918 995
1207 1391 1573
1790 1940 1982
1990

Van91l 1| 1857

Xbal 2 | 607 942




Xhol 11933

Xholl 5| 53483 1843 2060
2071

Xmal 11694

Xmalll 11925

Xmnl 11469

No cuts: Aatl, Acclll, Agel, Aosl, Ascl, AspEI, Aspl, Asull, Avall, Avill, Avrll, BbrPI, Bcll, Bgll, BgllIl, BinlI,
Bpml, Bpul102I, BsaAl, BseAl, Bsgl, BsiWI, BspDI, BspEI, BspMI, BstBI, BstEII, Bsu36l, Celll, Clal, Csp45I,
Dralll, Dsal, Eam1105I, Ecl136I1, Eco47111, Espl, Fspl, HindIII, Hpal, KasI, Kspl, Mfel, Mlul, Mrol, Munl, Nael,
Narl, Ncol, Ndel, NgoMI, NspV, Pacl, PinAl, PmaClI, Pmel, Pmll, PpuMI, RsrIl, Sacl, Sacll, Sapl, Scal, SexAl,
Sfil, Sful, SgrAl, SnaBI, Spel, Sphl, Stul, Styl, Swal, Tth111I, Xcml



Ehe |
Xmn |
Sal |
BamH |
Kpn |
EcoR |
EcoR |
Not |
Xho |
EcoRV

DENTR™"2B

2.7 kb

Comments for pENTR™2B
2718 nucleotides

rrB T1 transcription termination sequence: bases 106-149
rrnB T2 transcription termination sequence: bases 281-308
attL1: bases 358-457 (complementary strand)

ccdB gene: bases 613-918

attL2: bases 947-1046

Kanamycin resistance gene: bases 1169-1978

pUC origin: bases 2042-2715

L 4
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attL1

352 GGGOCCCAAA TAATGATTTT ATTTTGACTG ATAGTGACCT GTTOGTTGCA ACAAATTGAT
CCCGGCGTTT ATTACTAAAA TAAAACTGAC TATCACTGGA CAAGCAACGT TGITTAACTA

412 AAG CAA TCGC TTT TTT ATA ATG CCA ACT T
TTC GIT ACG AAA AAA TAT TAC CGGTI TGA AAC ATG TTT

Ehe | Xmn | Sal | BamH | Kpn | EcoR |
460
EcoR | Not | Xho | EcoR V
\
916 C TTG TAC AAA
TTT
attL2

967 GITGGCATTA TAAGAAAGCA TTGCTTATCA ATTTGITGCA ACGAACAGGT CACTATCAGT
CAACCGTAAT ATTCTTTCGT AACGAATAGT TAAACAACGT TGCTTGICCA GIGATAGICA
reverse primer binding site

1027 CAAAATAAAA TCATTATTTG CCATCCAGCT GCAGCTCTGG CCCGTGTCTC AAAATCTCTG
GITTTATTTT AGTAATAAAC GGTAGGTCGA CGTCGAGACC GGGCACAGAG TTTTAGAGAC

1087 ATGTTACATT

TACAATGTAA




http://www.invitrogen.com/content/sfs/vectors/pentr2b_seq.txt

CTTTCCTGCGT TATCCCCTGATTCTGITGGATAACCGTAT TACCGCTAGCATGGATCTCGGGGACGT CTAA
CTACTAAGCGAGAGT AGGGAACT GCCAGGCATCAAATAAAACGAAAGGCT CAGT CGGAAGACT GGECCTT
TCGTTTTATCTGITGITTGI CGGT GAACGCT CTCCT GAGT AGGACAAAT CCGCCCGEGAGCGCGATTTGAAC
GI' TGT GAAGCAACGGECCCEGEAGEGET GECGEECAGGACGCCCGCCATAAACT GCCAGGCATCAAACT AAGC
AGAAGGECCATCCTGACGGATGEECCTTTTTGCGT TTCTACAAACTCTTCCTGI TAGT TAGT TACT TAAGCT
CGGGECCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGT TCGT TGCAACAAATTGATAAGCAATGC
TTTTTTATAATGCCAACT TTGTACAAAAAAGCAGGECT GGCGECCGGAACCAAT TCAGT CGACT GGATCCGG
TACCGAATTCGCT TACTAAAAGCCAGATAACAGTATGCGTATTTGCGCCCTGATTTTTGCGGTATAAGAA
TATATACTGATATGTATACCCGAAGTATGT CAAAAAGAGGT GTGCTTCTAGAATGCAGT TTAAGGT TTAC
ACCTATAAAAGAGAGAGCCGI TATCGT CTGT TTGTGGATGTACAGAGT GATATTATTGACACGECCCGEEC
GACGGAT GGT GAT CCCCCT GECCAGT GCACGT CTGCT GTCAGATAAAGT CTCCCGTGAACT TTACCCGGT
GGTGCATATCGGGEGAT GAAAGCT GECGCCATGATGACCACCGATATGECCAGT GTGCCGEGTCTCCGTI TATC
GGGCGAAGAAGT GECTGATCT CAGCCACCGCGAAAATGACATCAAAAACGCCAT TAACCTGATGI TCTGGG
GAATATAGAAT TCGCGGECCGCACTCGAGATATCTAGACCCAGCT TTCTTGTACAAAGT TGECATTATAAG
AAAGCATTGCTTATCAATTTGI TGCAACGAACAGGT CACTATCAGI CAAAATAAAATCATTATTTGCCAT
CCAGCTGCAGCTCTGGECCCGTGT CTCAAAATCTCTGATGT TACATTGCACAAGATAAAAATATATCATCA
TGAACAATAAAACT GTCTGCT TACATAAACAGT AATACAAGEGGT GTTATGAGCCATATTCAACGGGAAA
CGTCGAGGCCGCGATTAAAT TCCAACATGGATGCCTGAT TTATATGGEGTATAAATGGGCTCGCGATAATGT
CGGGECAAT CAGGT GCGACAATCTATCCCT TGT AT GCGAAGCCCGAT GCGCCAGAGT TGT TTCTGAAACAT
GGCAAAGGTAGCGT TGCCAATGATGT TACAGATGAGATGGT CAGACTAAACT GCCTGACGGAATTTATGC
CTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGT TACT CACCACTGCGAT CCCCGG
AAAAACAGCATTCCAGGTATTAGAAGAATATCCTGAT TCAGGTGAAAATATTGT TGATGCGCTGGCAGT G
TTCCTGCGCCGGT TGCATTCGATTCCTGI TTGTAATTGTCCT TTTAACAGCGATCGCGTATTTCGICTCG
CTCAGGCGCAATCACGAATGAATAACGGT TTGGT TGATGCCGAGT GATTTTGATGACGAGCGTAATGECTG
GCCTGTTGAACAAGT CTGGAAAGAAATGCATAAACT TTTGCCAT TCTCACCGGATTCAGTCGTCACT CAT
GGTGATTTCTCACT TGATAACCT TATTTT TGACGAGGGGAAATTAATAGGT TGTATTGATGI TGGACGAG
TCGGAATCGCAGACCGATACCAGGATCTTGCCATCCTATGCGAACTGCCTCGGTGAGI TTTCTCCTTCATT
ACAGAAACGCCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGT TTCATTTGATG
CTCGATGAGI TTTTCTAATCAGAATTGGT TAATTGGT TGTAACATTATTCAGAT TGEECCCCGT TCCACT
GAGCGTCAGACCCCGTAGAAAAGATCAAAGCGATCT TCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTG
CTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGI TTGCCGGATCAAGAGCTACCAACTCTTTTT
CCGAAGGTAACTGGCT TCAGCAGAGCGCAGATACCAAATACTGI TCTTCTAGT GTAGCCGTAGT TAGGCC
ACCACTTCAAGAACT CTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGT TACCAGT GECTGCTGC
CAGT GCCGATAAGT CGTGT CTTACCGGEGT TGGACT CAAGACGATAGT TACCGGATAAGGCGECAGCGGT CG
GGCTGAACGEEEEGT TCGT GCACACAGCCCAGCT TGGAGCGAACGACCTACACCGAACTGAGATACCTAC
AGCGTGAGCTAT GAGAAAGCGCCACGCT TCCCGAAGGGAGAAAGECGCGACAGGTATCCGGT AAGCGEGECAG
GGTCGGAACAGGAGAGCGCACGAGEGAGCT TCCAGEEEEGAAACGCCTGGTATCTTTATAGT CCTGT CGGG
TTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCT CGT CAGEGEEEECEGAGCCTATGGAAAAACG
CCAGCAACGCGECCTTTTTACGGT TCCTGECCTTTTGCTGECCT TTTGCTCACATGT T

http://www.invitrogen.com/content/sfs/vectors/pentr2b_seq.txt1/12/2007 2:26:52 PM



General Description

DNA Plasmid pENTR™2B
Entire molecule length: 2718 bp

Restriction Map

¢ Invitrogenr

life technologies

Enzyme # of cuts Positions

Aatll 1167

Acc65l 11490

Accl 2| 478 576

Acil 18 | 43 191 200(c) 238(c)
251 550(c) 868
925(c) 929 1200
2121 2130(c) 2265
2375(c) 2496(c)
2515(c) 2642(c)
2670(c)

Acsl 4] 496 919 1208 1392

Acyl 3 | 64 247 460

Aflll 1] 344

Aflll 112713

Alul 9 | 349 792 953 1055
1061 2156 2413
2459 2549

Alw44l 2 | 726 2399

Alwl 9 | 61479(c) 492 706(c)
1457(c) 1852 2067(c)
2069 2155

AlwNI 1] 2304

Apal 2 | 357 2021

Apall 2| 726 2399

Apol 4] 496 919 1208 1392

Asel 111794

Asnl 111794

Asp700 11470

Asp718 11490

AspHI 2 | 730 2403

Aval 4 | 57 350 695 934

BamHI 1484

Banl 2] 459 490

Banll 3 | 357 1250 2021

Bbsl 11135

Bbvl 6 | 1042(c) 1070 2085(c)
2291(c) 2294(c) 2384

Bcgl 1 | 38(c)

Bfal 4 | 46 609 944 2220

Bfrl 11344

Bmyl 5 | 357 730 1250 2021
2403

BpuAl 11135

BsaBl 11710

BsaHl| 3 | 64 247 460

Bsal 1| 835




BsaJl 51695717 1466 1868
2553

BsaW| 4| 487 1730 2360 2507

BsiEl 3 | 929 1595 2379

BsiHKAI 2 | 730 2403

BsiYI 10 | 234 702 840 1509
1841 1858 2235
2514 2680 2698

Bsll 10 | 234 702 840 1509
1841 1858 2235
2514 2680 2698

BsmAl 4 | 754 835 1078 1611

BsmFlI 1175

Bsml 3 | 618 1479(c) 1556(c)

Bsp120I 2 | 353 2017

Bsp1286l 5 | 357 730 1250 2021
2403

BspHI 111119

BspWI 6 | 1064 1307 1339
1553 2095 2667

BsrBl 1| 200

BsrDI 3 | 422 985(c) 1093(c)

BsrFl 2 | 826 1549

BsrGl 3 | 441 670 960

Bsrl 8 | 137 486 723(c)
819(c) 1386 2186
2298(c) 2311(c)

BssHII 11536

Bst1107I 1| 577

BstNI 97 265 719 1485
1842 2554 2567
2688

BstUI 8 | 538 870 925 1202
1252 1597 2089
2670

BstXI 11814

BstYI 5| 53484 1844 2061
2072

Cfol 13 | 462 538 540 798
1310 1532 1549
1619 2089 2198
2372 2472 2539

Cfr10I 2 | 826 1549

Csp6l 51442 491 671 961
1429

Ddel 8| 75120 176 276 860
1612 2030 2439

Dpnl 11 | 55486 713 858 1464
1594 1846 2055
2063 2074 2149

Dpnll 11 | 53484 711 856 1462
1592 1844 2053
2061 2072 2147

Drall 2 | 354 2018




Drdl 1] 2611

DsaV 15 | 95 193 226 263 694
695 717 765 1466
1483 1840 2334
2552 2565 2686

Eael 3 | 720 816 926

Eagl 11926

Earl 2 | 330 1408

EciXI 11926

Eco57l 1] 2171(c)

EcoNI 11507

Eco0109I 2 | 354 2018

EcoRl 2 | 496 919

EcoRll 8 | 95263 717 1483
1840 2552 2565
2686

EcoRV 1] 941

Esp3l 11611

FnudHI 11 | 926 929 1056 1059
1200 2099 2305
2308 2373 2516
2671

FnuDIl 8 | 538 870 925 1202
1252 1597 2089
2670

Fokl 8 | 275(c) 311 680 718
797 1035(c) 1233
1839(c)

Haell 2 | 463 2473

Haelll 16 | 137 226 287 303 355
722 818 928 1067
1199 1682 2019
2239 2673 2691
2702

Hoal 3 | 255 2023(c) 2601(c)

HgiAl 2 | 730 2403

Hhal 13 | 462 538 540 798
1310 1532 1549
1619 2089 2198
2372 2472 2539

HinP11 13 | 460 536 538 796
1308 1530 1547
1617 2087 2196
2370 2470 2537

Hincll 1] 479

Hindll 1479

Hinfl 7 [ 21 1506 1562 1734
1819 1825 2343

Hpall 14 | 194 228 463 488 696
767 827 1468 1550
1731 2145 2335
2361 2508

Hphl 7 [ 175 721 1445(c)

1524 1720(c) 1764




1884

Ital

11

926 929 1056 1059
1200 2099 2305
2308 2373 2516
2671

Kasl 1| 459

Kpnl 1| 494

Ksp632I 2 | 330 1408

Mael 4 | 46 609 944 2220

Maell 464210730 1191

Maelll 11 | 339 385 1015 1089
1355 1447 1742
1999 2177 2293
2356

Maml 11710

Mbol 11 | 53484 711 856 1462
1592 1844 2053
2061 2072 2147

Mboll 7 | 140 317(c) 857
1395(c) 1506 2056(c)
2208(c)

Mecrl 3 | 929 1595 2379

MIuNI 2| 722818

Mnll 9 | 224(c) 591(c) 1189(c)
1411 1778(c) 1878
2286 2536(c) 2610

Mscl 2| 722 818

Msel 7 | 345 621 894 1206
1585 1794 1990

Msil| 11812

MspA1l 3 | 1055 2130 2375

Mspl 14 | 194 228 463 488 696
767 827 1468 1550
1731 2145 2335
2361 2508

Mval 8 | 97 265 719 1485
1842 2554 2567
2688

Mvnl 8 | 538 870 925 1202
1252 1597 2089
2670

Mwol 6 | 1064 1307 1339
1553 2095 2667

Narl 11 460

Ncil 7 | 195228 696 697 767
1468 2336

Ndell 11 | 53484 711 856 1462
1592 1844 2053
2061 2072 2147

Nhel 1145

Nlalll 8 | 53802 1123 1220
1332 1447 1752
2717

NlalV 10 | 355 356 461 467 486




492 2019 2020 2646
2685

Notl 11926

Nrul 111252

Nsil 2| 14451711

Nspl 1| 2717

PaeR7I 11934

PfIMI 1] 1858

Plel 2 | 1827 2337(c)

Ppu10l 2 | 1441 1707

Psp1406l 11210

Pstl 1| 1060

Pvul 11 1595

Pvull 1] 1055

Rcal 111119

Rsal 51443 492 672 962
1430

Sall 1| 477

Sau3Al 11 | 53484 711 856 1462
1592 1844 2053
2061 2072 2147

Sau9el 7 | 135225 353 354
1066 2017 2018

ScrFl 15 | 97 195 228 265 696
697 719 767 1468
1485 1842 2336
2554 2567 2688

SfaNI 9| 109 277 1211(c)
1295(c) 1430(c)
1517(c) 1637(c)
1948(c) 2616(c)

Sfcl 3 | 1056 2257 2448

Smal 1] 697

Snol 2 | 726 2399

SspBI 3| 441 670 960

Sspl 1| 1520

Taq| 6 | 478 935 1194 1560
1963 2615

THil 51211506 1562 1734
1825

Thal 8 | 538 870 925 1202
1252 1597 2089
2670

Tru9l 7 | 345621 894 1206
1585 1794 1990

Tsp509I 12 | 405 470 496 919 996
1208 1392 1574
1791 1941 1983
1991

Van91l 1] 1858

Xbal 2 | 608 943

Xhol 11934

Xholl 5| 53 484 1844 2061

2072




Xmal 11695

Xmalll 11926
Xmnl 11470

No cuts: Aatl, Acclll, Agel, Aosl, Ascl, AspEI, Aspl, Asull, Avall, Avill, Avrll, BbrPI, Bcll, Bgll, Bglll, BinlI,
Bpml, Bpul102I, BsaAl, BseAl, Bsgl, BsiWI, BspDI, BspEI, BspMI, BstBI, BstEII, Bsu36I, Celll, Clal, Csp45I,
Dral, Dralll, Dsal, Eam1105I, Ecl136II, Eco47111, Espl, Fspl, HindIII, Hpal, Kspl, Mfel, Mlul, Mrol, Munl, Nael,
Ncol, Ndel, NgoMI, NspV, Pacl, PinAl, PmaCI, Pmel, Pmll, PpuMI, RsrlIl, Sacl, Sacll, Sapl, Scal, SexAl, Sfil,
Sful, SgrAl, SnaBI, Spel, Sphl, Stul, Styl, Swal, Tth111I, Xcml



ccdB

BamH |

Kpn |
EcoRV

Xmn |
EcoR |
EcoR |
Not |
Xho |

Dral
Sal |

PDENTR™3C

2.7 kb

Comments for pENTR™3C
2723 nucleotides

rrB T1 transcription termination sequence: bases 106-149
rrnB T2 transcription termination sequence: bases 281-308
attL1: bases 358-457 (complementary strand)

ccdB gene: bases 618-923

attL2: bases 952-1051

Kanamycin resistance gene: bases 1174-1983

pUC origin: bases 2047-2720

L 4

¢3) Invitrogen

life technologies
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352

412

460

921

972

1032

1092

attL1

GGGCOCCAAA TAATGATTTT ATTTTGACTG ATAGTGACCT GITCGTTGCA ACAAATTGAT
CCCGGEGGTTT ATTACTAAAA TAAAACTGAC TATCACTGGA CAAGCAACGI TGITTAACTA

AAG CAA TGC TTT TTT ATA ATG CCA ACT T
TTC GIT ACG AAA AAA TAT TAC GGT TGA AAC ATG TTT

Dral Xmn | Sal | BamH | Kpn | EcoR |

EcoR | Not |

C TTG TAC AAA
TTT

attL2

GITGECATTA TAAGAAAGCA TTGCTTATCA ATTTGITGCA ACGAACAGGT CACTATCAGT
CAACCGTAAT ATTCTTTCGT AACGAATAGT TAAACAACGT TGCTTGTCCA GTGATAGICA
reverse primer binding site
CAAAATAAAA TCATTATTTG CCATCCAGCT GCAGCTCTGG CCCGTGTCTC AAAATCTCTG
GITTTATTTT AGTAATAAAC GGTAGGTCGA CGICGAGACC GGECACAGAG TTTTAGAGAC

P —
ATGITACATT
TACAATGTAA



http://www.invitrogen.com/content/sfs/vectors/pentr3c_seq.txt

CTTTCCTGCGT TATCCCCTGATTCTGITGGATAACCGTAT TACCGCTAGCATGGATCTCGGGGACGT CTAA
CTACTAAGCGAGAGT AGGGAACT GCCAGGCATCAAATAAAACGAAAGGCT CAGT CGGAAGACT GGECCTT
TCGTTTTATCTGITGITTGI CGGT GAACGCT CTCCT GAGT AGGACAAAT CCGCCCGEGAGCGCGATTTGAAC
GI' TGT GAAGCAACGGECCCEGEAGEGET GECGEECAGGACGCCCGCCATAAACT GCCAGGCATCAAACT AAGC
AGAAGGECCATCCTGACGGATGEECCTTTTTGCGT TTCTACAAACTCTTCCTGI TAGT TAGT TACT TAAGCT
CGGGECCCCAAATAATGATTTTATTTTGACTGATAGTGACCTGT TCGT TGCAACAAATTGATAAGCAATGC
TTTTTTATAATGCCAACT TTGTACAAAAAAGCAGSECTCT TTAAAGGAACCAATTCAGTCGACTGGATCCG
GTACCGAATTCGATCGCTTACTAAAAGCCAGATAACAGTATGCGTATTTGCGCGCTGATTTTTGCGGTAT
AAGAATATATACTGATATGTATACCCGAAGT ATGT CAAAAAGAGGT GTGCTTCTAGAATGCAGT TTAAGG
TTTACACCTATAAAAGAGAGAGCCGT TATCGTCTGT TTGTGGATGTACAGAGT GATATTATTGACACGCC
CGGGECGACCGATGGTGATCCCCCTGECCAGT GCACGT CTGCTGT CAGATAAAGT CTCCCGTGAACTTTAC
CCGGTGGTGCATAT CGECGATGAAAGCT GECGCATGATGACCACCGATATGECCAGT GTGCCGGT CTCCG
TTATCGGGGAAGAAGT GGCT GAT CTCAGCCACCGCGAAAAT GACATCAAAAACGCCATTAACCTGATGI T
CTGGGGAATATAGAAT TCGCGECCECACT CGAGATATCTAGACCCAGCTTTCT TGTACAAAGT TGGCATT
ATAAGAAAGCATTGCTTATCAATTTGI TGCAACGAACAGGT CACTATCAGT CAAAATAAAATCATTATTT
GCCATCCAGCTGCAGCT CTGGECCCGT GT CTCAAAATCTCTGATGT TACAT TGCACAAGATAAAAATATAT
CATCATGAACAATAAAACT GTCTGCT TACATAAACAGT AATACAAGGGEGTGT TATGAGCCATATTCAACG
GGAAACGT CGAGGECCGCGAT TAAATTCCAACATGGATGCCTGATTTATATGGGTATAAAT GEGCT CGCGAT
AATGTCGGGECAAT CAGGT GCGACAATCTATCGCT TGTATGGGAAGCCCGATGCGECCAGAGI TGITTCTGA
AACATGGCAAAGGTAGCGT TGCCAATGATGT TACAGATGAGATGGT CAGACTAAACT GGCTGACGGAATT
TATGCCTCT TCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGT TACTCACCACTGCGATC
CCCGGAAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAATATTGT TGATGCGCT GG
CAGTGTTCCTGCGECCGEGTTGCATTCGATTCCTGTI TTGTAATTGTCCT TTTAACAGCGATCGCGTATTTCG
TCTCGCTCAGGCGCAATCACGAATGAATAACGGT TTGGT TGATGCGAGTGATTT TGATGACGAGCGT AAT
GGCTGCECCTGT TGAACAAGT CTGGAAAGAAATGCATAAACT TTTGCCATTCTCACCGGAT TCAGT CGT CA
CTCATGGTGATTTCTCACTTGATAACCTTATTTTTGACGAGGGEGAAATTAATAGGT TGTATTGATGI TGG
ACGAGT CGGAAT CGCAGACCGATACCAGGATCTTGCCATCCTATGGAACTGCCTCGGTGAGT TTTCTCCT
TCATTACAGAAACGCCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTI TTCATT
TGATGCTCGATGAGI TTTTCTAATCAGAATTGGTTAATTGGT TGTAACATTATTCAGATTGGEGECCCCGT T
CCACT GAGCGT CAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATC
TGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCCGGT GGT TTGT TTGCCGGATCAAGAGCTACCAACTC
TTTTTCCGAAGGT AACT GCCT TCAGCAGAGCGCAGATACCAAATACTGITCTTCTAGTGTAGCCGTAGI T
AGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCT CGCTCTGCTAATCCTGT TACCAGT GGCT
GCTGCCAGT GGECGATAAGT CGT GTCT TACCGEGT TGGACT CAAGACGATAGT TACCGGATAAGGECGCAGC
GGTCGEECT GAACGEEEEGET TCGT GCACACAGCCCAGCT TGGAGCGAACGACCTACACCGAACT GAGATA
CCTACAGCGT GAGCTAT GAGAAAGCGCCACGCT TCCCGAAGCGAGAAAGGCGGACAGGTATCCGGTAAGC
GGCAGGGT CGGAACAGGAGAGCGCACGAGGEGAGCT TCCAGGEEGAAACGCCTGGTATCT TTATAGTCCTG
TCGGGT TTCCCCACCTCTGACT TGAGCGT CGATTTTTGT GAT GCT CGT CAGGGEEGECCGAGCCTATGGAA
AAACGCCAGCAACGCGECCTTTTTACGGT TCCTGECCTTTTGCTGECCTTTTGCTCACATGT T

http://www.invitrogen.com/content/sfs/vectors/pentr3c_seq.txt1/12/2007 2:29:28 PM



General Description

DNA Plasmid pENTR™3C
Entire molecule length: 2723 bp

Restriction Map

¢ Invitrogenr

life technologies

Enzyme # of cuts Positions

Aatll 1167

Acc65l 11491

Accl 2| 479 581

Acil 18 | 43 191 200(c) 238(c)
251 555(c) 873
930(c) 934 1205
2126 2135(c) 2270
2380(c) 2501(c)
2520(c) 2647(c)
2675(c)

Acsl 4 | 497 924 1213 1397

Acyl 2 | 64 247

Aflll 1] 344

Aflll 112718

Alul 9 | 349 797 958 1060
1066 2161 2418
2464 2554

Alw44l 2 | 731 2404

Alwl 9 | 61480(c) 493 711(c)
1462(c) 1857 2072(c)
2074 2160

AlwNI 1] 2309

Apal 2 | 357 2026

Apall 2 | 731 2404

Apol 4 | 497 924 1213 1397

Asel 111799

Asnl 111799

Asp700 11471

Asp718 1] 491

AspHI 2 | 7352408

Aval 4 | 57 350 700 939

BamHI 1485

Banl 1491

Banll 3 | 357 1255 2026

Bbsl 11135

Bbvl 6 | 1047(c) 1075 2090(c)
2296(c) 2299(c) 2389

Bcgl 1 | 38(c)

Bfal 4 | 46 614 949 2225

Bfrl 11344

Bmyl 5 | 357 735 1255 2026
2408

BpuAl 11135

BsaBl 11715

BsaHl| 2 | 64 247

Bsal 1| 840




BsaJl 517007221471 1873
2558

BsaW| 4| 488 1735 2365 2512

BsiEl 4 | 505 934 1600 2384

BsiHKAI 2 | 735 2408

BsiYI 10 | 234 707 845 1514
1846 1863 2240
2519 2685 2703

Bsll 10 | 234 707 845 1514
1846 1863 2240
2519 2685 2703

BsmAl 4| 759 840 1083 1616

BsmFI 1175

Bsml 3 | 623 1484(c) 1561(c)

Bsp120I 2 | 353 2022

Bsp1286l1 5 | 357 735 1255 2026
2408

BspHI 111124

BspWiI 6 | 1069 1312 1344
1558 2100 2672

BsrBl 1| 200

BsrDlI 3 | 422 990(c) 1098(c)

BsrFI 2 | 831 1554

BsrGl 3 | 441 675 965

Bsrl 8 | 137 487 728(c)
824(c) 1391 2191
2303(c) 2316(c)

BssHII 1] 541

Bst1107I 1] 582

BstNI 97 265 724 1490
1847 2559 2572
2693

BstUI 8 | 543 875 930 1207
1257 1602 2094
2675

BstXI 11819

BstYI 5| 53 485 1849 2066
2077

Cfol 12 | 543 545 803 1315
1537 1554 1624
2094 2203 2377
2477 2544

Cfr10I 2 | 8311554

Csp6l 51442 492 676 966
1434

Ddel 8| 75120 176 276 865
1617 2035 2444

Dpnl 12 | 55487 504 718 863
1469 1599 1851
2060 2068 2079
2154

Dpnll 12 | 53 485 502 716 861

1467 1597 1849
2058 2066 2077




2152

Dral 1| 462

Drall 2 | 354 2023

Drdl 1]2616

DsaV 15 | 95 193 226 263 699
700 722 770 1471
1488 1845 2339
2557 2570 2691

Eael 3 | 725 821 931

Eagl 11931

Earl 2| 3301413

EclXI 1] 931

Eco57I1 1| 2176(c)

EcoNI 111512

Eco0109I 2 | 354 2023

EcoRl 2 | 497 924

EcoRlI 8 | 95263 722 1488
1845 2557 2570
2691

EcoRV 11 946

Esp3l 11616

Fnu4HI 11 | 931 934 1061 1064
1205 2104 2310
2313 2378 2521
2676

FnuDlI 8 | 543 875 930 1207
1257 1602 2094
2675

Fokl 8 | 275(c) 311 685 723
802 1040(c) 1238
1844(c)

Haell 1|2478

Haelll 16 | 137 226 287 303 355
727 823 933 1072
1204 1687 2024
2244 2678 2696
2707

Hgal 3 | 255 2028(c) 2606(c)

HgiAl 2 | 735 2408

Hhal 12 | 543 545 803 1315
1537 1554 1624
2094 2203 2377
2477 2544

HinP1l 12 | 541 543 801 1313
1535 1552 1622
2092 2201 2375
2475 2542

Hincll 11480

Hindll 1 |480

Hinfl 71211511 1567 1739
1824 1830 2348

Hpall 13 | 194 228 489 701 772

832 1473 1555 1736
2150 2340 2366




2513

Hphl

175 726 1450(c)
1529 1725(c) 1769
1889

Ital

931 934 1061 1064
1205 2104 2310
2313 2378 2521
2676

Kpnl

495

Ksp632I

330 1413

Mael

46 614 949 2225

Maell

64 210 735 1196

Maelll

339 385 1020 1094
1360 1452 1747
2004 2182 2298
2361

Maml

715

Mbol

53 485 502 716 861
1467 1597 1849
2058 2066 2077
2152

Mboll

140 317(c) 862
1400(c) 1511 2061(c)
2213(c)

Mcrl

505 934 1600 2384

MIuNI

727 823

Mnll

OIN|>

224(c) 596(c) 1194(c)
1416 1783(c) 1883
2291 2541(c) 2615

Mscl

N

727 823

Msel

345 461 626 899
1211 1590 1799
1995

Msll

—_

817

MspA1l

1060 2135 2380

Mspl

194 228 489 701 772
832 1473 1555 1736
2150 2340 2366
2513

Mval

97 265 724 1490
1847 2559 2572
2693

Mvnl

543 875 930 1207
1257 1602 2094
2675

Mwol

1069 1312 1344
15568 2100 2672

Ncil

195 228 701 702 772
1473 2341

Ndell

12

53 485 502 716 861
1467 1597 1849
2058 2066 2077
2152

Nhel

45




Nlalll 8 | 53807 1128 1225
1337 1452 1757
2722

NlalV 9 | 355 356 468 487 493
2024 2025 2651
2690

Notl 11931

Nrul 1] 1257

Nsil 2| 1450 1716

Nspl 1| 2722

PaeR7I 11939

PfIMI 1] 1863

Plel 2 | 1832 2342(c)

Ppu10l 2| 1446 1712

Psp1406l 11210

Pstl 1] 1065

Pvul 2 | 505 1600

Pvull 1| 1060

Rcal 111124

Rsal 5| 443 493 677 967
1435

Sall 11478

Sau3Al 12 | 53485 502 716 861
1467 1597 1849
2058 2066 2077
2152

Sau9e6l 7 | 135225 353 354
1071 2022 2023

ScrFl 15 | 97 195 228 265 701
702 724 772 1473
1490 1847 2341
2559 2572 2693

SfaNI 9| 109 277 1216(c)
1300(c) 1435(c)
1522(c) 1642(c)
1953(c) 2621(c)

Sfcl 3| 1061 2262 2453

Smal 11702

Snol 2 | 731 2404

SspBl 3 | 441 675 965

Sspl 111525

Taql 7 | 479 501 940 1199
1565 1968 2620

THil 51211511 1567 1739
1830

Thal 8 | 543 875 930 1207
1257 1602 2094
2675

Tru9l 8 | 345 461 626 899
1211 1590 1799
1995

Tsp509I 12 | 405 471 497 924

1001 1213 1397
1579 1796 1946




1988 1996

Van91l 111863

Xbal 21613948

Xhol 11939

Xholl 5 | 53 485 1849 2066
2077

Xmal 11700

Xmalll 1] 931

Xmnl 11471

No cuts: Aatl, Acclll, Agel, Aosl, Ascl, AspEI, Aspl, Asull, Avall, Avill, Avrll, BbrPI, Bcll, Bgll, Bglll, BinI,
Bpml, Bpul102I, BsaAl, BseAl, Bsgl, BsiWI, BspDI, BspEI, BspMI, BstBI, BstEII, Bsu36I, Celll, Clal, Csp45I,
Dralll, Dsal, Eam1105I, Ecl136I1, Eco47111, Espl, Fspl, HindIII, Hpal, KasI, Kspl, Mfel, Mlul, Mrol, Munl, Nael,
Narl, Ncol, Ndel, NgoMI, NspV, Pacl, PinAl, PmaCI, Pmel, Pmll, PpuMI, RsrIl, Sacl, Sacll, Sapl, Scal, SexAl,
Sfil, Sful, SgrAl, SnaBI, Spel, Sphl, Stul, Styl, Swal, Tth111I, Xcml
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