
AAGGAGATATACCATGGCACACCATCACCACCATCACTCTTCTGGTAAAGAAACCGCTGCTGCGAAATTTGAACGCCAGCACATGGACTCGCCACCGCCTTCTGGTCTGGTCCCCCGGGGCAGCGCAGGTTCTGGTACGATTGATGACGAC

AATTGTGAGCGGATAACAATTCCCCGGAGTTAATCCGGGACCTTTAATTCAACCCAACACAATATATTATAGTTAAATAAGAATTATTATCAAATCATTTGTATATTAATTAAAATACTATACTGTAAATTACATTTTATTTACAATCA

Exon 2

p10 promoter region p10 mRNA initiationlac operator

˜ÅÓÓÓÓÓÓÍÍÌ‰ÊÅÅÅÏ‰ÂŒÓ˜ÎÍ∏∏∏ÍÌÒ◊∏ÂÌÍÅÌÍÌÊÈÎÎÎ

Nco I

Kozak
consensus

Exon 2

RBS

Exon 2

EcoR VPshA I
GACAAGAGTCCGGGCTTCTCCTCAACGATATCTGAGCTCGTGGATCCGAATTCTCAGATCTCGGCGCGCCTGCAGGTCGACGGTACCGGTTCGAAGCTTGCGGCCGCACAGCTGTATACACGTGCAAGCCAGCCAGAACTCGCCCCG
ÎÍ∏ÌÏÍÍÊÈÍ‰Ò◊Î∏ˆÍŒÈÍÅÂÒŒ◊ÎÌÊÌÍÒÅÅÅŒÒÁÊÂÅÍŒ∏‰ÒÅ∏

AAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGGAGGGCAAATCATTTAAAACATCAGAAT

Exon 2

polyA
signal

GAAGACCCCGAGGATCTCGAGCACCACCATCACCATCACCATCACTAAGTGATTAACCTCAGGTGCAGGCTGCCTATCAGAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGAGATCGATCTTTTTCCCTCTGCC

Xho I Dra III Bsu36 IHSV•Tag His•Tag

‰Î∏‰ÎÒ‰ÓÓÓÓÓÓÓÓEnd

Exon 2

Msc I TriExDOWN primer #70847-3

His•Tag Xcm I S•Tag Sma I

thrombin enterokinase

enterokinase

BseR I
LIC site

CAAAATGTCGTAATAACCCCGCCCCGTTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGACGTCGTTTAGTGAACCGTCAGATCACTAGATGCTTTATTGCGGTAGTTTATCACAGTTAAATTGCTAACGCCA

CMV immediate early enhancer/promoter region TATA box 5’ Cap

GTCTCGAACTTAACGTGCAGAAGTTGGTCGTGAGGCACTGGGCAGGT...160bp...AGCTCCTGGGCAACGTGCTGGTTATTGTGCTGTCTCATCATTTTGGCAAAGAATTGGATCGGACCGAAATTAATACGACTCACTATAGGGG
intron

Exon 1 Exon 2

T7 promoterTriExUP primer #70846-3

Ecl136 II
(Sac I) BamH I EcoR I Bgl II PinA IAsc I

Pst I
Sse8387 I HSV•Tag

Kpn I
Hind III

Nsp V Eag I
Not I Pvu IIBst1107 IPml I

3-ORF siteBssH II
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lef-2, 603 (45-1011)

1629
(2801-3506)

ori (3716)

Ap (4319-5176)

Fse I(1017)

Xmn I(4988)

Sca I(4869)

Bcg I’(4928)

Bpu10 I(416)
Mlu I(399)

Swa I(3055)

Sph I(2799)

Msc I(497)

Pac I(2061)

Xba I(1815)
Sac II(1746)

Apa I(1712)

Psp5 II(1989)
Rsr II(1921)

Rca I(2565)
Cla I(2529)

BspLU11 I(3655)

(3762)Drd I

Sgf I(3511)

Bpm I(4459)

Exon 2

Nco I (2112)
Xcm I (2138)
Sma I (2216)
PshA I (2256)
BseR I (2260)
EcoR V (2280)
Ecl136 I (2287)
Sac I (2289)
BamH I (2293)
EcoR I (2299)
Bgl II (2307)
BssH II (2315)
Asc I (2315)
Pst I (2325)
Sse8387 I (2325)
PinA I (2336)
Kpn I (2337)
Nsp V (2342)
Hind III (2345)
Eag I (2352)
Not I (2352)
Pvu II (2362)
Bst1107 I (2367)
Pml I (2372)
Xho I (2414)
Dra III (2446)
Bsu36 I (2456)

CMV ie
enhancer/
promoter

Exon 1

intronRabbit ß globin
terminatorT7

terminator
T7 promoter

lac operator
p10 promoter

3-ORF
site

Nsi I (184)

BsmB I(949)

Eco47 III (2923)

Bcg I(4894)

pTriEx-4 Vector

pTriEx-4 cloning/expression region

pTriEx-4
(5238 bp)

The pTriEx™-4 vector1 (cat. no. 70824-3) is uniquely designed to allow rapid characterization of
target genes in multiple expression systems. With this vector a single recombinant plasmid can be
used to test expression in E. coli, insect and vertebrate cells. Transient vertebrate expression is me-
diated by the CMV immediate early enhancer and promoter2. For expression in insect cells, pTriEx-4
contains flanking baculovirus sequences to permit the generation of recombinant baculoviruses
using the BacVector™ System. In baculovirus-infected insect cells, expression is driven by the very
late p10 promoter. Expression in E. coli is regulated by the tightly controlled T7lac promoter.
Expression can be induced in hosts such as NovaBlue by infecting with λCE6, a phage that constitu-
tively expresses T7 RNA polymerase from the λpL and λpI promoters. Alternatively, pTriEx recombi-
nant plasmids can be transferred into a (DE3)pLacI host that allows IPTG based induction. Native
protein can be expressed by cloning into the NcoI site, or native protein can be generated by cloning
into the PshAI or SmaI sites and cleavage of the fusion protein with enterokinase or thrombin, re-
spectively. The pTriEx-4 vector is also available as an Ek/LIC Cloning Kit (cat. no. 70843-3).

1 patent pending
2 The CMV promoter is covered by U.S. Patent nos. 5,168,062 and 5,385,839 issued to the University of Iowa

Research Foundation and is licensed for research use only.

Baculovirus Locus polh
Promoters CMV immediate early

p10
T7lac

N-terminal fusion options His•Tag
S•Tag

C-terminal fusion options HSV•Tag
His•Tag

Cloning options polylinker
Ek/LIC

pTriEx-4 sequence landmarks
CMV ie enhancer/promoter 1021–1597
Vertebrate transcription start 1598
T7 promoter 1931–1947
T7 transcription start 1948
lac operator 1952–1972
p10 promoter region 1986–2099
p10 transcription start 2030–2031
Multiple cloning sites 2112–2446
(Sma I–Dra III)
His•Tag® coding sequence 2120–2137
S•Tag™ coding sequence 2147–2191
HSV•Tag® coding sequence 2378–2413
His•Tag® coding sequence 2420–2443
Rabbit globin terminator region 2531–2737
T7 terminator 2741–2788
pUC origin 3716
bla coding sequence 4319–5176

GAT GAC GAC GAC AAG AGT CCG
 D   D   D   D   K   S   P

GAT GAC GAC GAC AA A/G XXX
 D   D   D   D

PshA I Blunt Cloning Site
PshA I

Enterokinase

insert
codon

vector insert

PshA I vector

Enterokinase
K

CTG GTC CCC CGG GGC AGC
 L   V   P   R   G   S

Sma I Blunt Cloning Site
Sma I

Thrombin

CTG GTC CCC C GX XXX
 L   V   P R insert

codon

Thrombin

vector insert

Sma I vector

screacy
Pencil

screacy
Pencil

screacy
Rectangle



pTriEx-4 Restriction Sites TB282 09/00

Enzyme # Sites Locations
AatII 6 1140 1193 1276 1462 1583

3246
AccI 3 244 2328 2366
AciI 45
AflIII 5 399 2369 3316 3466 3655
AhdI 2 499 4389
AluI 18
AlwI 11
Alw26I 8 285 949 1449 1659 1897

2651 4450 5226
AlwNI 3 1865 2231 4070
ApaI 1 1712
ApaLI 2 3968 5056
ApoI 12
AscI 1 2315
AvaI 4 1732 2214 2405 2414
AvaII 6 1921 1989 2209 2874 4527

4749
BamHI 1 2293
BanI 3 1480 2333 4337
BanII 2 1712 2289
BbsI 3 498 2406 3424
BbvI 17
BcgI 1 4894
BcgI’ 1 4928
BfaI 9 491 804 1606 1816 2741

2925 3195 4149 4579
BglI 4 1105 1227 1298 4509
BglII 1 2307
BpmI 1 4459
Bpu10I 1 416
BsaI 2 285 4450
BsaAI 3 1355 2372 2965
BsaHI 9 495 1137 1190 1273 1459

1580 3243 3443 4926
BsaJI 13
BsaWI 5 833 2336 3860 4007 4680
BseRI 1 2260
BsgI 2 1689 2482
BsiEI 6 2355 3511 3571 3994 4759

4908
BsiHKAI 5 2289 2421 3972 4975 5060
BslI 12
BsmBI 1 949
BsmFI 9 1190 1341 1509 1764 1783

2002 2195 2573 3371
Bsp1286I 6 1712 2289 2421 3972 4975

5060
BspLU11I 1 3655
BspMI 3 1686 2216 2314
BsrI 13
BsrBI 3 1728 1960 3588
BsrDI 4 79 2616 4450 4624
BsrFI 6 42 781 1013 1806 2336

4469
BsrGI 3 49 768 3295
BssHII 1 2315
BssSI 3 2288 3827 5053
Bst1107I 1 2367
BstXI 2 167 2505
BstYI 7 2293 2307 2410 4295 4306

5014 5031
Bsu36I 1 2456
Cac8I 19
ClaI 1 2529
CviJI 67
DdeI 9 416 2283 2304 2443 2456

2523 3929 4346 4886
DpnI 20
DraI 4 429 2685 3055 4966
DraIII 1 2446
DrdI 1 3762

Enzyme # Sites Locations
DsaI 2 1743 2112
EaeI 4 1011 2352 2495 4777
EagI 1 2352
EarI 4 51 547 2143 5184
Ecl136II 1 2287
Eco47III 1 2923
Eco57I 2 4202 5056
EcoO109I 3 1709 1989 2757
EcoRI 1 2299
EcoRII 8 1103 1296 1864 2504 2824

3681 3801 3814
EcoRV 1 2280
FauI 7 1108 1134 1301 1529 1712

1738 1775
Fnu4HI 27
FokI 3 4355 4536 4823
FseI 1 1017
FspI 2 659 4611
HaeII 2 2925 3902
HaeIII 16
HgaI 9 146 503 966 1541 2865

3025 3451 3765 4915
HhaI 17
HincII 3 245 1531 2329
HindIII 1 2345
HinfI 11
HphI 9 183 879 2117 2420 2426

4459 4875 5081 5116
KpnI 1 2337
MaeIII 13
MboII 16
MluI 1 399
MnlI 24
MscI 1 2497
MseI 37
MslI 7 950 1380 1837 2694 4641

4800 5159
MspI 21
MspA1I 7 655 1745 2156 2362 3996

4241 5024
MunI 2 2954 3299
MwoI 18
NciI 9 1975 1987 2215 2216 2262

2396 4034 4572 4923
NcoI 1 2112
NdeI 4 1249 2665 2725 2733
NgoAIV 2 781 1013
NlaIII 15
NlaIV 13
NotI 1 2352
NsiI 1 184
NspI 2 2799 3659
NspV 1 2342
PacI 1 2061
PflMI 1 2182
PinAI 1 2336
PleI 8 150 1419 1931 2180 2265

3298 4033 4378
PmlI 1 2372
PshAI 1 2256
Psp1406I 2 4615 4988
Psp5II 1 1989
PstI 1 2325
PvuI 2 3511 4759
PvuII 1 2362
RcaI 1 2565
RsaI 16
RsrII 1 1921
SacI 1 2289
SacII 1 1746
SalI 2 243 2327
Sau3AI 20

Enzyme # Sites Locations
Sau96I 13
ScaI 1 4869
ScrFI 17
SfaNI 9 14 191 1372 1599 2590

3751 4645 4836 5085
SfcI 6 1857 1943 2321 3919 4110

4630
SgfI 1 3511
SmaI 1 2216
SnaBI 2 1355 2965
SphI 1 2799
Sse8387I 1 2325
SspI 4 425 3059 3256 5193
StyI 2 2112 2752
SwaI 1 3055
TaiI 18
TaqI 12
TfiI 3 446 2928 3630
ThaI 12
TseI 17
Tsp45I 3 1802 4645 4856
Tsp509I 39
TspRI 11
VspI 5 1022 1930 2057 3450 4561
XbaI 1 1815
XcmI 1 2138
XhoI 1 2414
XmnI 1 4988

Enzymes that do not cut pTriEx-4:
AflII AvrII BclI Bpu1102I BsaBI
BsmI BspEI BstEII EcoNI EheI
HpaI NarI NheI NruI PmeI
SanDI SapI SexAI SfiI SgrAI
SpeI SrfI StuI SunI Tth111I
UbaEI

Novagen • FAX 608-238-1388 • E-MAIL novatech@novagen.com



pTriEx-4 Vector Sequence 

To convert the sequence into other formats, first select the sequence in this window and 
copy (Command-C on Mac or Ctrl-C on Windows). Next, click here to open the NIH 
ReadSeq web page in a new window. Paste the sequence into the input field (Command-
V on Mac or Ctrl-V on PC), choose your favorite format from the dropdown menu, and 
hit the "submit" button. 
 
    1  TCCTGCATCT TTTAATCAAA TCCCAAGATG TGTATAAACG CGCCGGTATG 
 
   51  TACAGGAAGA GGTTTATACT AAACTGTTAC ATTGCAAACG TGGTTTCGTG 
 
  101  TGCCAAGTGT GAAAACCGAT GTTTAATCAA GGCTCTGACG CATTTCTACA 
 
  151  ACCACGACTC CAAGTGTGTG GGTGAAGTCA TGCATCTTTT AATCAAATCC 
 
  201  CAAGATGTGT ATAAACCACC AAACTGCCAA AAAATGAAAA CTGTCGACAA 
 
  251  GCTCTGTCCG TTTGCTGGCA ACTGCAAGGG TCTCAATCCT ATTTGTAATT 
 
  301  ATTGAATAAT AAAACAATTA TAAATGTCAA ATTTGTTTTT TATTAACGAT 
 
  351  ACAAACCAAA CGCAACAAGA ACATTTGTAG TATTATCTAT AATTGAAAAC 
 
  401  GCGTAGTTAT AATCGCTGAG GTAATATTTA AAATCATTTT CAAATGATTC 
 
  451  ACAGTTAATT TGCGACAATA TAATTTTATT TTCACATAAA CTAGACGCCT 
 
  501  TGTCGTCTTC TTCTTCGTAT TCCTTCTCTT TTTCATTTTT CTCTTCATAA 
 
  551  AAATTAACAT AGTTATTATC GTATCCATAT ATGTATCTAT CGTATAGAGT 
 
  601  AAATTTTTTG TTGTCATAAA TATATATGTC TTTTTTAATG GGGTGTATAG 
 
  651  TACCGCTGCG CATAGTTTTT CTGTAATTTA CAACAGTGCT ATTTTCTGGT 
 
  701  AGTTCTTCGG AGTGTGTTGC TTTAATTATT AAATTTATAT AATCAATGAA 
 
  751  TTTGGGATCG TCGGTTTTGT ACAATATGTT GCCGGCATAG TACGCAGCTT 
 
  801  CTTCTAGTTC AATTACACCA TTTTTTAGCA GCACCGGATT AACATAACTT 
 
  851  TCCAAAATGT TGTACGAACC GTTAAACAAA AACAGTTCAC CTCCCTTTTC 
 
  901  TATACTATTG TCTGCGAGCA GTTGTTTGTT GTTAAAAATA ACAGCCATTG 
 
  951  TAATGAGACG CACAAACTAA TATCACAAAC TGGAAATGTC TATCAATATA 
 
 1001  TAGTTGCTGA TGGCCGGCCT ATTAATAGTA ATCAATTACG GGGTCATTAG 
 
 1051  TTCATAGCCC ATATATGGAG TTCCGCGTTA CATAACTTAC GGTAAATGGC 
 
 1101  CCGCCTGGCT GACCGCCCAA CGACCCCCGC CCATTGACGT CAATAATGAC 
 
 1151  GTATGTTCCC ATAGTAACGC CAATAGGGAC TTTCCATTGA CGTCAATGGG 



 
 1201  TGGAGTATTT ACGGTAAACT GCCCACTTGG CAGTACATCA AGTGTATCAT 
 
 1251  ATGCCAAGTC CGCCCCCTAT TGACGTCAAT GACGGTAAAT GGCCCGCCTG 
 
 1301  GCATTATGCC CAGTACATGA CCTTACGGGA CTTTCCTACT TGGCAGTACA 
 
 1351  TCTACGTATT AGTCATCGCT ATTACCATGC TGATGCGGTT TTGGCAGTAC 
 
 1401  ACCAATGGGC GTGGATAGCG GTTTGACTCA CGGGGATTTC CAAGTCTCCA 
 
 1451  CCCCATTGAC GTCAATGGGA GTTTGTTTTG GCACCAAAAT CAACGGGACT 
 
 1501  TTCCAAAATG TCGTAATAAC CCCGCCCCGT TGACGCAAAT GGGCGGTAGG 
 
 1551  CGTGTACGGT GGGAGGTCTA TATAAGCAGA CGTCGTTTAG TGAACCGTCA 
 
 1601  GATCACTAGA TGCTTTATTG CGGTAGTTTA TCACAGTTAA ATTGCTAACG 
 
 1651  CCAGTCTCGA ACTTAACGTG CAGAAGTTGG TCGTGAGGCA CTGGGCAGGT 
 
 1701  AAGTATCGGG CCCTTTGTGC GGGGGGAGCG GCTCGGGGCT GTCCGCGGGG 
 
 1751  GGACGGCTGC CTTCGGGGGG GACGGGGCAG GGCGGGGTTC GGCTTCTGGC 
 
 1801  GTGTGACCGG CGGCTCTAGA GCCTCTGCTA ACCATGTTCA TGCCTTCTTC 
 
 1851  TTTTTCCTAC AGCTCCTGGG CAACGTGCTG GTTATTGTGC TGTCTCATCA 
 
 1901  TTTTGGCAAA GAATTGGATC GGACCGAAAT TAATACGACT CACTATAGGG 
 
 1951  GAATTGTGAG CGGATAACAA TTCCCCGGAG TTAATCCGGG ACCTTTAATT 
 
 2001  CAACCCAACA CAATATATTA TAGTTAAATA AGAATTATTA TCAAATCATT 
 
 2051  TGTATATTAA TTAAAATACT ATACTGTAAA TTACATTTTA TTTACAATCA 
 
 2101  AAGGAGATAT ACC ATG GCA CAC CAT CAC CAC CAT CAC TCT TCT GGT AAA 
 
 2151  GAA ACC GCT GCT GCG AAA TTT GAA CGC CAG CAC ATG GAC TCG CCA CCG CCT 
 
 2201  TCT GGT CTG GTC CCC CGG GGC AGC GCA GGT TCT GGT ACG ATT GAT GAC GAC 
 
 2251  GAC AAG AGT CCG GGC TTC TCC TCA ACG ATA TCT GAG CTC GTG GAT CCG 
 
 2301  AAT TCT CAG ATC TCG GCG CGC CTG CAG GTC GAC GGT ACC GGT TCG AAG CTT 
 
 2351  GCG GCC GCA CAG CTG TAT ACA CGT GCA AGC CAG CCA GAA CTC GCC CCG GAA 
 
 2401  GAC CCC GAG GAT CTC GAG CAC CAC CAT CAC CAT CAC CAT CAC TAA  GTGA 
 
 2451  TTAACCTCAG GTGCAGGCTG CCTATCAGAA GGTGGTGGCT GGTGTGGCCA 
 
 2501  ATGCCCTGGC TCACAAATAC CACTGAG ATC GAT CTTTTTC CCTCTGCCAA 
 
 2551  AAATTATGGG GACATCATGA AGCCCCTTGA GCATCTGACT TCTGGCTAAT 
 

screacy
Tri-Ex 4 peptide:
without any insertion. Size of peptide: 111aa.

screacy

screacy

screacy
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 2601  AAAGGAAATT TATTTTCATT GCAATAGTGT GTTGGAATTT TTTGTGTCTC 
 
 2651  TCACTCGGAA GGACATATGG GAGGGCAAAT CATTTAAAAC ATCAGAATGA 
 
 2701  GTATTTGGTT TAGAGTTTGG CAACATATGC CCATATGTAA CTAGCATAAC 
 
 2751  CCCTTGGGGC CTCTAAACGG GTCTTGAGGG GTTTTTTGCT GAAAGCATGC 
 
 2801  GGAGGAAATT CTCCTTGAAG TTTCCCTGGT GTTCAAAGTA AAGGAGTTTG 
 
 2851  CACCAGACGC ACCTCTGTTC ACTGGTCCGG CGTATTAAAA CACGATACAT 
 
 2901  TGTTATTAGT ACATTTATTA AGCGCTAGAT TCTGTGCGTT GTTGATTTAC 
 
 2951  AGACAATTGT TGTACGTATT TTAATAATTC ATTAAATTTA TAATCTTTAG 
 
 3001  GGTGGTATGT TAGAGCGAAA ATCAAATGAT TTTCAGCGTC TTTATATCTG 
 
 3051  AATTTAAATA TTAAATCCTC AATAGATTTG TAAAATAGGT TTCGATTAGT 
 
 3101  TTCAAACAAG GGTTGTTTTT CCGAACCGAT GGCTGGACTA TCTAATGGAT 
 
 3151  TTTCGCTCAA CGCCACAAAA CTTGCCAAAT CTTGTAGCAG CAATCTAGCT 
 
 3201  TTGTCGATAT TCGTTTGTGT TTTGTTTTGT AATAAAGGTT CGACGTCGTT 
 
 3251  CAAAATATTA TGCGCTTTTG TATTTCTTTC ATCACTGTCG TTAGTGTACA 
 
 3301  ATTGACTCGA CGTAAACACG TTAAATAGAG CTTGGACATA TTTAACATCG 
 
 3351  GGCGTGTTAG CTTTATTAGG CCGATTATCG TCGTCGTCCC AACCCTCGTC 
 
 3401  GTTAGAAGTT GCTTCCGAAG ACGATTTTGC CATAGCCACA CGACGCCTAT 
 
 3451  TAATTGTGTC GGCTAACACG TCCGCGATCA AATTTGTAGT TGAGCTTTTT 
 
 3501  GGAATTGCGA TCGCATAACT TCGTATAGCA TACATTATAC GAAGTTATAA 
 
 3551  GCTCGGAACG CTGCGCTCGG TCGTTCGGCT GCGGCGAGCG GTATCAGCTC 
 
 3601  ACTCAAAGGC GGTAATACGG TTATCCACAG AATCAGGGGA TAACGCAGGA 
 
 3651  AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC GTAAAAAGGC 
 
 3701  CGCGTTGCTG GCGTTTTTCC ATAGGCTCCG CCCCCTGACG AGCATCACAA 
 
 3751  AAATCGACGC TCAAGTCAGA GGTGGCGAAA CCCGACAGGA CTATAAAGAT 
 
 3801  ACCAGGCGTT TCCCCCTGGA AGCTCCCTCG TGCGCTCTCC TGTTCCGACC 
 
 3851  CTGCCGCTTA CCGGATACCT GTCCGCCTTT CTCCCTTCGG GAAGCGTGGC 
 
 3901  GCTTTCTCAA TGCTCACGCT GTAGGTATCT CAGTTCGGTG TAGGTCGTTC 
 
 3951  GCTCCAAGCT GGGCTGTGTG CACGAACCCC CCGTTCAGCC CGACCGCTGC 
 
 4001  GCCTTATCCG GTAACTATCG TCTTGAGTCC AACCCGGTAA GACACGACTT 



 
 4051  ATCGCCACTG GCAGCAGCCA CTGGTAACAG GATTAGCAGA GCGAGGTATG 
 
 4101  TAGGCGGTGC TACAGAGTTC TTGAAGTGGT GGCCTAACTA CGGCTACACT 
 
 4151  AGAAGAACAG TATTTGGTAT CTGCGCTCTG CTGAAGCCAG TTACCTTCGG 
 
 4201  AAAAAGAGTT GGTAGCTCTT GATCCGGCAA ACAAACCACC GCTGGTAGCG 
 
 4251  GTGGTTTTTT TGTTTGCAAG CAGCAGATTA CGCGCAGAAA AAAAGGATCT 
 
 4301  CAAGAAGATC CTTTGTTACC AATGCTTAAT CAGTGAGGCA CCTATCTCAG 
 
 4351  CGATCTGTCT ATTTCGTTCA TCCATAGTTG CCTGACTCCC CGTCGTGTAG 
 
 4401  ATAACTACGA TACGGGAGGG CTTACCATCT GGCCCCAGTG CTGCAATGAT 
 
 4451  ACCGCGAGAC CCACGCTCAC CGGCTCCAGA TTTATCAGCA ATAAACCAGC 
 
 4501  CAGCCGGAAG GGCCGAGCGC AGAAGTGGTC CTGCAACTTT ATCCGCCTCC 
 
 4551  ATCCAGTCTA TTAATTGTTG CCGGGAAGCT AGAGTAAGTA GTTCGCCAGT 
 
 4601  TAATAGTTTG CGCAACGTTG TTGCCATTGC TACAGGCATC GTGGTGTCAC 
 
 4651  GCTCGTCGTT TGGTATGGCT TCATTCAGCT CCGGTTCCCA ACGATCAAGG 
 
 4701  CGAGTTACAT GATCCCCCAT GTTGTGCAAA AAAGCGGTTA GCTCCTTCGG 
 
 4751  TCCTCCGATC GTTGTCAGAA GTAAGTTGGC CGCAGTGTTA TCACTCATGG 
 
 4801  TTATGGCAGC ACTGCATAAT TCTCTTACTG TCATGCCATC CGTAAGATGC 
 
 4851  TTTTCTGTGA CTGGTGAGTA CTCAACCAAG TCATTCTGAG AATAGTGTAT 
 
 4901  GCGGCGACCG AGTTGCTCTT GCCCGGCGTC AATACGGGAT AATACCGCGC 
 
 4951  CACATAGCAG AACTTTAAAA GTGCTCATCA TTGGAAAACG TTCTTCGGGG 
 
 5001  CGAAAACTCT CAAGGATCTT ACCGCTGTTG AGATCCAGTT CGATGTAACC 
 
 5051  CACTCGTGCA CCCAACTGAT CTTCAGCATC TTTTACTTTC ACCAGCGTTT 
 
 5101  CTGGGTGAGC AAAAACAGGA AGGCAAAATG CCGCAAAAAA GGGAATAAGG 
 
 5151  GCGACACGGA AATGTTGAAT ACTCATACTC TTCCTTTTTC AATATTATTG 
 
 5201  AAGCATTTAT CAGGGTTATT GTCTCATGTC CGCGCGTT 
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	ATG Start
	TAA Stop

	codon label-1:    M     E     H      H     H     H     H     H     S      S      G     K  
	CODON-2:    E     T      A     A     A     K     F      E      R     Q      H    M    D      S      P     P      P
	CODON-3:    S      G     L     V      P     R     G      S     A     G     S      G     T      I       D     D     D
	CODON-4:    D     K     S      P      G     F      S      S     T      I      S      E      L     V     D      P
	CODON-5:    N     S      Q     I       S      A     R     L     Q     V      D     G     T     G      S     K      L
	CODON-6:    A     A     A     Q      L     Y     T      R     A     S      Q     P      E      L     A     P      E
	CODON-7:    D     P      E     D      L     E     H     H     H      H     H     H     H     H      x
	Cla I:    Cla I
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MW 12486
	Text1: DHX36 inserted with stop codon b/t PshAI and BamHI
	Text2: Nhe I quik change to GCTAGC


