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* * * * * * * * * *
beta-lactamase promoter
110 120 130 140 150 160 170 180 190 200
* * * * * * * * * *
M s I 9 H F R V A L I P F F A A F C L P V F A H
1
beta-lactamase promoter AmpR
210 220 230 240 250 260 270 280 290 300
* * * * * * * * * *
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25
AmpR
310 320 330 340 350 360 370 380 390 400
* * * * * * * * * *
F R P E E R F P M M S T F K Vv L L C G A V L §S R I D A G Q E QQ L G R
58
AmpR
410 420 430 440 450 460 470 480 490 500
* * * * * * * * * *
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510 520 530 540 550 560 570 580 590 600
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901

1001

1101

1201

1301

1401

1501

1601

1701

1801

1901

2001

2101

910 920 930 940 950 960 970 980 990 1000

* * * * * * * * * *
GTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACC 1000
I yT™ T G S Q A T M D E R NR Q I A E I G A S L I K H W *

<

258
SESS5555555555555555555555555555555555555555555555555555555555555555555555555555555555555>
AmpR

1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
* * * * * * * * * *
AAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATC_ 1100
ColEl origin
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
* * * * * * * * * *

ColEl origin

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
* * * * * * * * * *
_ o
ColEl origin
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
* * * * * * * * * *
_ o
ColEl origin
1410 1420 1430 1440 1450 1460 1470 1480 1490 1500
* * * * * * * * * *
_ o
ColEl origin
1510 1520 1530 1540 1550 1560 1570 1580 1590 1600
* * * * * * * * * *
_ o
ColEl origin
1610 1620 1630 1640 1650 1660 1670 1680 1690 1700
* * * * * * * * * *
_ o
ColEl origin
1710 1720 1730 1740 1750 1760 1770 1780 1790 1800

* * * *

TTTTACGGTTCCTGGCCTTTTGCTGGCCTTTT 1800

*
*
*
*
*
*

ColEl origin

1810 1820 1830 1840 1850 1860 1870 1880 1890 1900

* * * * * * * * * *

GCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGC 1900

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

* * * * * * * * * *

GCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTT 2000

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

* * * * * * * * * *

TCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATG 2100

2110 2120 2130 2140 2150 2160 2170 2180 2190 2200

* * * * * * * * * *

TTGTGT CAC TTACGCCAAGCTCTAGCTAGAGGTCGACGGTATACAGACATGAT 2200
<LLLLLLLLKL



2201

2301

2401

2501

2601

2701

2801

2901

3001

3101

3201

LacO Ml3-rev SV40pA

2210 2220 2230 2240 2250 2260 2270 2280 2290 2300
* * * * * * * * * *
AAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATTTGTAACCATT 2300
<< LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL Ll
SVA40pA

2310 2320 2330 2340 2350 2360 2370 2380 2390 2400
* * * * * * * * * *
ATAAGCTGCAATAAACAAGTTGGGGTGGGCGAAGAACTCCAGCATGAGATCCCCGCGCTGGAGGATCATCCAGCCGGCGTCCCGGAAAACGATTCCGAAG 2400
<L LLLLLLL L L L LKL L L
SVA40pA

2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
* * * * * * * * * *
CCCAACCTTTCATAGAAGGCGGCGGTGGAATCGAAATCTCGTAGCACGTGTCAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTGCCGGCCGGGTCGC 2500
* D Q E E A V F H V C N G A P D R

125
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKL
ZeoR
2510 2520 2530 2540 2550 2560 2570 2580 2590 2600
* * * * * * * * * *

GCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGL 2600
L A F E R GW P (Q E G I E T MAU?P G S A DU R F N T S V V E S W E A

108

<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLLLLLLLLLLLLLLL

ZeoR

2610 2620 2630 2640 2650 2660 2670 2680 2690 2700
* * * * * * * * * *
GTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACGTCGTCCCGG 2700
Yy L £ D L G R V W V W AL TN D P V V Q D Q V A S I F L T VvV D D R V
75
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLLLLLLLLLLLLLLL
ZeoR

2710 2720 2730 2740 2750 2760 2770 2780 2790 2800
* * * * * * * * * *
ACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCACCG 2800
v G A F DD EV F DR S F GGL R D T W F E V A G A V DR A T L V P
41
<<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
ZeoR

2810 2820 2830 2840 2850 2860 2870 2880 2890 2900
* * * * * * * * * *
GAACGGCACTGGTCAACTTGGCCATGGTTTAGTTCCTCACCTTGTCGTATTATACTATGCCGATATACTATGCCGATGATTAATTGTCAACACGTGCTGA 2900
v A s T L K A M
8
<L L LKL LKL L L L LKL L L L
ZeoR EM-7 promoter

2910 2920 2930 2940 2950 2960 2970 2980 2990 3000

* * * * * * * * * *

TCAGATCCGAAAATGGATATACAAGCTCCCGGGAGCTTTTTGCAARAAGCCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCTGGAATAGCTCAGAGGCAG 3000

3010 3020 3030 3040 3050 3060 3070 3080 3090 3100

* * * * * * * * * *

AGGCGGCCTCGGCCTCTGCATAAATAAAAAAAATTAGTCAGCCATGGGGCGGAGAATGGGCGGAACTGGGCGGAGTTAGGGGCGGGATGGGCGGAGTTAG 3100

3110 3120 3130 3140 3150 3160 3170 3180 3190 3200

* * * * * * * * * *

GGGCGGGACTATGGTTGCTGACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCTGGTTGCTGACTAATTG 3200

3210 3220 3230 3240 3250 3260 3270 3280 3290 3300

* * * * * * * * * *

AGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCCTAACTGACACACATTCCACAGAATTAATTCGCGTTAAATTTTTG 3300

3310 3320 3330 3340 3350 3360 3370 3380 3390 3400

* * * * * * * * * *



3301

3401
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3601

3701

3801

3901

4001

4101

4201

4301

4401

4501

4601

TTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATCAAAAGAATAGACCGAGATAGGGTTGAGT- 3400

F1 ori
3410 3420 3430 3440 3450 3460 3470 3480 3490 3500
* * * * * * * * * *
Fl ori
3510 3520 3530 3540 3550 3560 3570 3580 3590 3600
* * * * * * * * * *
Fl ori
3610 3620 3630 3640 3650 3660 3670 3680 3690 3700

*

CCGCTA 3700
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3710 3720 3730 3740 3750 3760 3770 3780 3790 3800
* * * * * * * * * *
CAGGGCGCGTGGGGATACCCCCTAGAGCCCCAGCTGGTTCTTTCCGCCTCAGAAG_ 3800
BGH polyA
3810 3820 3830 3840 3850 3860 3870 3880 3890 3900
* * * * * * * * * *
BGH polyA
3910 3920 3930 3940 3950 3960 3970 3980 3990 4000

* *

TCGAGGCTGATCAGCGGGTT 4000

BGH polyA
4010 4020 4030 4040 4050 4060 4070 4080 4090 4100
* * * * * * * * * *
TAAACGGGCCC_ o
HIV-1_5'LTR
4110 4120 4130 4140 4150 4160 4170 4180 4190 4200

*

GTACAGT 4200

*
*
*
*
*
*
*
*
*

HIV-1_5'LTR

4210 4220 4230 4240 4250 4260 4270 4280 4290 4300

* * * * * * * * * *

CCGGATGCAGCTCTCGGGCCATGTGATGAAATGCTAGGCGGCTGTCAAACCTCCACTCTAATACTTCTCTCTCCGGGTCATCCATCCCATGCAGGCTCAC 4300

4310 4320 4330 4340 4350 4360 4370 4380 4390 4400

* * * * * * * * * *

AGGGTGTAACAAGCGGGTGTTCTCTCCTTCATTGGCTTCTTCTACCTTCTCTTGCTCAACTGGTACTAGCTTGTAGCACCATCCAAAGGTCAGTGGATAT 4400

4410 4420 4430 4440 4450 4460 4470 4480 4490 4500

* * * * * * * * * *

CTGATCCCTGGCCCTGGTGTGTAGTTCTGCCAATCAGGGAAGTAGCCTTGTGTGTGGTAGATCCACAGATCAAGGATATCTTGTCTTCGTTGGGAGTGAA 4500

4510 4520 4530 4540 4550 4560 4570 4580 4590 4600

* * * * * * * * * *

TTAGCCCTTCCAGTCCCCCCTTTTCTTTTAAAAAGTGGCTAAGATCTACAGCTGCCTTGTAAGTCATTGGTCTTAAAGGTACCTGAGGTGTGACTGGAAA 4600

4610 4620 4630 4640 4650 4660 4670 4680 4690 4700

* * * * * * * * * *

ACCCACCTCCTCCTCCTCTTGTGCTTCTAGCCAGGCACAATCAGCATTGGTAGCTGCTGTATTGCTACTTGTGATTGCTCCATGTTTTTCTAGGTCTCGA 4700
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* * * * * * * * * *
WPRE
4810 4820 4830 4840 4850 4860 4870 4880 4890 4900
* * * * * * * * * *
WPRE
4910 4920 4930 4940 4950 4960 4970 4980 4990 5000
* * * * * * * * * *
WPRE
5010 5020 5030 5040 5050 5060 5070 5080 5090 5100
* * * * * * * * * *
WPRE
5110 5120 5130 5140 5150 5160 5170 5180 5190 5200
* * * * * * * * * *
WPRE
5210 5220 5230 5240 5250 5260 5270 5280 5290 5300
* * * * * * * * * *
WPRE
5310 5320 5330 5340 5350 5360 5370 5380 5390 5400
* * * * * * * * * *
TCGATAAGCTTGATATCGAATTCGAngtaccaCtagt_ o
WPRE RTP801
5410 5420 5430 5440 5450 5460 5470 5480 5490 5500
* * * * * * * * * *
RTP80O1
5510 5520 5530 5540 5550 5560 5570 5580 5590 5600
* * * * * * * * * *
RTP80O1
5610 5620 5630 5640 5650 5660 5670 5680 5690 5700
* * * * * * * * * *
RTP80O1
5710 5720 5730 5740 5750 5760 5770 5780 5790 5800
* * * * * * * * * *
RTP80O1
5810 5820 5830 5840 5850 5860 5870 5880 5890 5900
* * * * * * * * * *
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5910 5920 5930 5940 5950 5960 5970 5980 5990 6000

* * * * * * * * * *
RTP80O1
6010 6020 6030 6040 6050 6060 6070 6080 6090 6100
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6210 6220 6230 6240 6250 6260 6270 6280 6290 6300

* * * * * * * * *

*

6300
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S

TetR

6310 6320 6330 6340 6350 6360 6370 6380 6390 6400

* * * * * * * * *

*

6400
w 9 b F L R NN A K S F R CA L L S HR D G A XK V HL G T R P T E
75

TetR

6410 6420 6430 6440 6450 6460 6470 6480 6490 6500

* * * * * * * * *

*

6500
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108
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TetR

6510 6520 6530 6540 6550 6560 6570 6580 6590 6600

* * * * * * * * *

*

6600
L 6 ¢C VL E D Q E HQ V A K EERE T P T T D S M P P L L R Q A I
142

TetR

6610 6620 6630 6640 6650 6660 6670 6680 6690 6700

* * * * * * * * *

*

6700
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175

TetR

6710 6720 6730 6740 6750 6760 6770 6780 6790 6800

* * * * * * *
GATCC
P A AL T L L A P A A G DT I I s L D F G S N D T
208
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TetR OoDD

6810 6820 6830 6840 6850 6860 6870 6880 6890 6900

* * * * * * * * *

*
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6901

7001
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6900
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31
ODD
6910 6920 6930 6940 6950 6960 6970 6980 6990 7000
* * * * * * * * * *

7000

P K p L R S S A D PALNQE VAL KL E P N P E S L E L S F T M

7010 7020 7030 7040 7050 7060 7070 7080 7090

* * * * * * * * *
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DD

7110 7120 7130 7140 7150 7160 7170 7180 7190 7200

* * * * * * * * *

*

7200
p M VN E F K L E L VE K L F A E DT EAI KNP F S T Q D T D L D
131

o

DD

7210 7220 7230 7240 7250 7260 7270 7280 7290 7300

* * * * * * * * *

*

7300

L E M L AP Y I P M D DD F Q L R S F D O L S P L E S S S A S P E
164

oDD
7310 7320 7330 7340 7350 7360 7370 7380 7390 7400
* * * * * * * * * *
AGCGCCAGTCCTCAATCCACTGTCACCGTGTTTCAGCAGACGCGTGACGCCCTTGACGATTTTGACT TAGACATGCTCCCAGCCGATGCCCTTGACGACT 7400
S A S P QS TV TV F Q 0 pD AL DODT FTDTLTDMTL PATDT ATLTDTD F
197 1
_ SIS SIS IS SSSSIS SIS SSSSSSISSSSSSSSSSSSSSS>5>>>
oDD MinVP16ADs
7410 7420 7430 7440 7450 7460 7470 7480 7490 7500
* * * * * * * * * *

TTGACCTTGATATGCTGCCTGCTGACGCTCTTGACGATTTTGACCTTGACATGCTCCCCGGGTAACTCAGATTATCAAGCTTGATAAtctagaAAgctag 7500
p L..p M 5L P ADAULUDUD F DL DML P G *

20
SESSS5S555555555555555555555555555555555555555555555555555555555>
MinVP16ADs
7510 7520 7530 7540 7550 7560 7570 7580 7590 7600
* * * * * * * * * *
BGH polyA
7610 7620 7630 7640 7650 7660 7670 7680 7690 7700
* * * * * * * * * *
BGH polyA
7710 7720 7730 7740 7750 7760 7770 7780 7790 7800

* * * * * * *

*

ctagAGCGGCCGCCACCgcgggaggcgccaaaacccggecgeggaggecgetgcacccTTAATTAACCARACTG 7800

*
*

BGH polyA



7801

7901

8001

8101

8201

8301

8401

8501

8601

8701

8801

8901

9001

9101

9201

7810 7820 7830 7840 7850 7860 7870 7880 7890 7900

* * * * * * * * * *

GATCTCTGCTGTCCCTGTAATAAACCCGAAAATTTTGAATTTTTGTAATTTGTTTTTGTAATTCTTTAGTTTGTATGTCTGTTGCTATTATGTCTACTAT 7900

7910 7920 7930 7940 7950 7960 7970 7980 7990 8000

* * * * * * * * * *

TCTTTCCCCTGCACTGTACCCCCCAATCCCCCCTTTTCTTTTAAAATTGTGGATGAATACTGCCATTTGTCTGCAGAATTGGCGCACGCAGTGCCGATCC 8000

8010 8020 8030 8040 8050 8060 8070 8080 8090 8100

* * * * * * * * * *

GTTCACTAATCGAATGGATCTGTCTCTGTCTCTCTCTCCACCTTCTTCTTCTATTCCTTCGGGCCTGTCGGGTCCCCTCGGGGTTGGGAGGTGGGTCTGA 8100

8110 8120 8130 8140 8150 8160 8170 8180 8190 8200

* * * * * * * * * *

AACGATAATGGTGAATATCCCTGCCTAACTCTATTCACTATAGAAAGTACAGCAAAAACTATTCTTAAACCTACCAAGCCTCCTACTATCATTATGAATA 8200

8210 8220 8230 8240 8250 8260 8270 8280 8290 8300

* * * * * * * * * *

ATTTTATATACCACAGCCAATTTGTTATGTTAAACCAATTCCACAAACTTGCCCATTTATCTAATTCCAATAATTCTTGTTCATTCTTTTCTTGCTGGTT 8300

8310 8320 8330 8340 8350 8360 8370 8380 8390 8400

* * * * * * * * * *

TTGCGATTCTTCAATTAAGGAGTGTATTAAGCTTGTGTAATTGTTAATTTCTCTGTCCCACTCCATCCAGGTCGTGTGATTCCAARATCTGTTCCAGAGAT 8400

8410 8420 8430 8440 8450 8460 8470 8480 8490 8500
* * * * * * * * * *
TTATTACTCCAACTAGCATTCCAAGGCACAGCAGTGGTGCAAATGAGTTTTCCAGAGCAACCCCAAATCCCC 8500

HIV-1 Rev response element_ RRE

8510 8520 8530 8540 8550 8560 8570 8580 8590 8600

* * * * * * * * * *

8600
HIV-1 Rev response element RRE

8610 8620 8630 8640 8650 8660 8670 8680 8690 8700

* * * * * * * * * *

8700
HIV-1 Rev response element RRE

8710 8720 8730 8740 8750 8760 8770 8780 8790 8800

* * * * * * * * * *

ATTCCCACTGCTCTTTTTTCTCTCTGCACCACTCTTCTCTTTGCCTTGGTGGGTGCTACTCCTAATGGTTCAATTTTTACTACTTTATATTTAT 8800
HIV-1 Rev response element RRE

8810 8820 8830 8840 8850 8860 8870 8880 8890 8900

* * * * * * * * * *

ATAATTCACTTCTCCAATTGTCCCTCATATCTCCTCCTCCAGGTCTGAAGATCAGCGGCCGCTTGCTGTGCGGTGGTCTTACTTTTGTTTTGCTCTTCCT 8900

8910 8920 8930 8940 8950 8960 8970 8980 8990 9000

* * * * * * * * * *

CTATCTTGTCTAAAGCTTCCTTGGTGTCTTTTATCTCTATCCTTTGATGCACACAATAGAGGGTTGCTACTGTATTATATAATGATCTAAGTTCTTCTGA 9000

9010 9020 9030 9040 9050 9060 9070 9080 9090 9100

* * * * * * * * * *

TCCTGTCTGAAGGGATGGTTGTAGCTGTCCCAGTATTTGTCTACAGCCTTCTGATGTTTCTAACAGGCCAGGATTAACTGCGAATCGTTCTAGCTCCCTG 9100

9110 9120 9130 9140 9150 9160 9170 9180 9190 9200

* * * * * * * * * *

CTTGCCCATACTATATGTTTTAATTTATATTTTTTCTTTCCCCCTGGCCTTAACCGAATTTTTTCCCATCGCGATCTAATTCTCCCCCGCTTAATACTGA 9200

9210 9220 9230 9240 9250 9260 9270 9280 9290 9300
* * * * * * * * * *
CGCTCTCGCACCCAT_CAGTCGCCGCCCCTCGCCTCTTGCCGTGCGCGCTTCAGC 9300
HIV-1_psi
9310 9320 9330 9340 9350 9360 9370 9380 9390 9400

* * * * * * * * * *



9301

9401

9501

9601

9701

9801

9901

10001

10101

10201

10301

AAGCCGAGTCCTGCGTCGAGAGAGCTCCTCTGGTTTCCCTTTCGCTTTCAAGTCCCTGTTCGGGCGCCAC; 9400

HIV-1_5'LTR
9410 9420 9430 9440 9450 9460 9470 9480 9490 9500

9500

*
*
*
*
*
*
*
*
*
*

HIV-1_5'LTR

9510 9520 9530 9540 9550 9560 9570 9580 9590 9600

* * * * *

GTACAGGCAAAACGCGCTGCTTATATAGACCTCCCACCGTACACGCCT 9600

HIV-1_5'LTR

9610 9620 9630 9640 9650 9660 9670 9680 9690 9700

* * * * * * * * * *

ACCGCCCATTTGCGTCAATGGGGCGGAGTTGTTACGACATTTTGGAAAGTCCCGTTGATTTTGGTGCCAAAACAAACTCCCATTGACGTCAATGGGGTGG 9700

9710 9720 9730 9740 9750 9760 9770 9780 9790 9800
* * * * * * * * * *
AGACTTGGAAATCCCCGTGAGTCAAACCGCTATCCACGCCCATTGATGTACTGCCAAAACCGCATCAC_ 9800
CMV enhancer
9810 9820 9830 9840 9850 9860 9870 9880 9890 9900

* * * * * * * * * *

CMV enhancer

9910 9920 9930 9940 9950 9960 9970 9980 9990 10000

CMV enhancer

10010 10020 10030 10040 10050 10060 10070 10080 10090 10100

* * *

GGAACTCCATATATGGGCTATGAACTA 10100

*
*
*
*
*
*
*

CMV enhancer

10110 10120 10130 10140 10150 10160 10170 10180 10190 10200

* * * * * * * * * *

ATGACCCCGTAATTGATTACTATTAATAACTAGTCAATAATCAATGTCAACGCGTATATCTGGCCCGTACATCGCGAAGCAGCGCAAAACGCCTAACCCT 10200

10210 10220 10230 10240 10250 10260 10270 10280 10290 10300

* * * * * * * * * *

AAGCAGATTCTTCATGCAATTGTCGGTCAAGCCTTGCCTTGTTGTAGCTTAAATTTTGCTCGCGCACTACTCAGCGACCTCCAACACACAAGCAGGGAGC 10300

10310 10320 10330 10340 10350 10360 10370 10380

* * * * * * * *

AGATACTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATAGGGGATCGGGAGATCTCCCGATCCGTCGACGTCA 10389



