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10 20 30 40 50 60 70 80 90 100
* * * * * * * * * *
1 GTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCC_ 100
CMV promoter
110 120 130 140 150 160 170 180 190 200
N N * N * * * * * *
CMV promoter
210 220 230 240 250 260 270 280 290 300
N N * N * * * * * *
CMV promoter
310 320 330 340 350 360 370 380 390 400
N * * N * * * * * *
CMV promoter
410 420 430 440 450 460 470 480 490 500
N N * N * * * * * *
CMV promoter
510 520 530 540 550 560 570 580 590 600
N N * N * * * * * *
CMV promoter
610 620 630 640 650 660 670 680 690 700
N N * N * * * * * *
CMV promoter mLINE_5'UTR
710 720 730 740 750 760 770 780 790 800
N * * N * * * * * *
701 800
mLINE 5'UTR
810 820 830 840 850 860 870 880 890 900
N N * N * * * * * *
801 900
mLINE 5'UTR
910 920 930 940 950 960 970 980 990 1000
N N * N * * * * * *
901 1000
mLINE 5'UTR
1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
N N * N * * * * * *
1001 1100
mLINE 5'UTR
1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
N N * N * * * * * *
1101 1200
mLINE 5'UTR
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
N * * N * * * * * *
1201 1300
mLINE 5'UTR
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
N * * N * * * * * *
1301 1400
mLINE 5'UTR
1410 1420 1430 1440 1450 1460 1470 1480 1490 1500
N * * N * * * * * *
1401 1500



1501

1601

1701

1801

1901

2001

2101

2201

2301

2401

2501

2601

2701

mLINE_5'UTR

1510 1520 1530 1540 1550 1560 1570 1580 1590 1600

* * * * * * * * * *

-
o
o
o

mLINE_5'UTR

1610 1620 1630 1640 1650 1660 1670 1680 1690 1700

* * * * * * * * * *

-
-
o
o

mLINE_5'UTR

1710 1720 1730 1740 1750 1760 1770 1780 1790 1800

* * * * * * * * * *

-
®
o
o

mLINE_5'UTR

1810 1820 1830 1840 1850 1860 1870 1880 1890 1900

* * * * * * * * * *

-
©
o
o

mLINE_5'UTR

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

* * * * * * * * * *

)
o
o
o

mLINE_5'UTR

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

* * * * * * * * * *

N}
[
o
o

mLINE_5'UTR

2110 2120 2130 2140 2150 2160 2170 2180 2190 2200
mLINE_5'UTR

2210 2220 2230 2240 2250 2260 2270 2280 2290 2300
mLINE_5'UTR

2310 2320 2330 2340 2350 2360 2370 2380 2390 2400
mLINE_5'UTR

2410 2420 2430 2440 2450 2460 2470 2480 2490 2500

* * * * * * * *

TGGCCAAGGGCAAGCGCCGCAACCTGACCAACCGCAACCAGGACCACAGCCCCAGCCCCGAGCCCAGCACCCCCACCA 2500
M A K G K RRNULTNU RNZ QU DUHS P S P E P S T P T S

*
*
-

SSS5555555555555555555555555555555 555555555555 55 5555555 55555555555 555 5555555 5>
mLINE_5'UTR mORF1

2510 2520 2530 2540 2550 2560 2570 2580 2590 2600
* * * * * * * * * *
GCCCCAGCCCCGGCAACCCCAACACCCCCGAGARACCTGGACCTGGACCTGAAGGCCTACCTGATGATGATGGTGGAGGACATCAAGAAGGACTTCAACAA 2600
P s p GNP NTPENTLDILDI LI KA AYL MMMV EDTI KK D F N K
28
SE555555555555555555555555555555555555555555 5555555555555 555555555555 5555555555555 555555555 5555555>
mORF1

2610 2620 2630 2640 2650 2660 2670 2680 2690 2700
* * * * * * * * * *
GAGCCTGAAGGAGATCCAGGAGAACACCGCCAAGGAGCTGCAGGTGCTGAAGGAGAAGCAGGAGAACACCATCAAGCAGGTGGAGGTGCTGACCGAGARAG 2700
s L XK E I Q ENTAI K E L Q V L K E K QENTTI K QV E V L T E K
61
SE555555555555555555555555555555555555555 5555555555555 5555555555555 555555555555 55 5555555555 5555555>
mORF1

2710 2720 2730 2740 2750 2760 2770 2780 2790 2800
* * * * * * * * * *
GAGGAGAAGACCTACAAGCAGGTGATGGAGATGAACAAGACCATCCTGGACCTGAAGCGCGAGGTCGACACCATCAAGAAGACCCAGAGCGAGGCCACCC 2800
E E K T Y K Q vM™M EMNI KT I L DILKREV DTTIKI KT QS E A T L
94
SE555555555555555555555555555555555555555 5555555555555 555555555555 5555555555555 555555555555 5555555>
mORF1

2810 2820 2830 2840 2850 2860 2870 2880 2890 2900

* * * * * * * * * *



2801

2901

3001

3101

3201

3301

3401

3501

3601

3701

3801

3901

4001

TGGAGATCGAGACCCTGGGCAAGAAGAGCGGCACCATCGACCTGAGCATCAGCAACCGCATCCAGGAGATGGAGGAGCGCATCAGCGGCGCCGAGGACAG 2900
E I B T L G K K s GG T I DUL S I s NIRTI QEMUEEIRTI S G A E D S

128

D b e

mORF1

2910 2920 2930 2940 2950 2960 2970 2980 2990 3000
* * * * * * * * * *
CATCGAGAACATCGGCACCACCATCAAGGAGAACGGCAAGTGCAAGAAGATCCTGACCCAGAACATCCAGGAGATCCAGGACACCATCCGCCGCCCCAAC 3000
I EN I G T T I K E NG K C KK I L T Q N I Q E I Q D T I R R P N
161
D S
mORF1

3010 3020 3030 3040 3050 3060 3070 3080 3090 3100
* * * * * * * * * *
GTGCGCATCATCGGCGTGGACGAGAACGAGGACTTCCAGCTGAAGGGCCCCGCCAACATCTTCAACAAGATCATCGAGGAGAACTTCCCCAACCTGAAGA 3100
v R I I GV DENZEDVF QL K GPANTI F NI KI I EZENTZ F P N L K N
194
D T b
mORF1

3110 3120 3130 3140 3150 3160 3170 3180 3190 3200
* * * * * * * * * *
ACGAGATGCACATGAACATCCAGGAGGCCTACCGCACCCCCAACCGCCTGGACCAGAAGCGCAACAGCTCTAGACACATCATCATCCGCACCAGCAACGC 3200
E M HM N I Q EA Y R T PNIRULUD QKRN S s R HI I I R T S N A
228
D o e Y
mORF1

3210 3220 3230 3240 3250 3260 3270 3280 3290 3300
* * * * * * * * * *
CCTGAACAAGGACCGCATCCTGAAGGCCGTGCGCGAGAAGGGCCAGGTGACCTACAAGGGCAAGCCCATCCGCATCACCCCCGACTTCAGCCCCGAGACC 3300
L N K DR I L KAV REI KGOQQV T Y K G K P I R I T ©PDF S P E T
261
D T P
mORF1

3310 3320 3330 3340 3350 3360 3370 3380 3390 3400
* * * * * * * * * *
ATGAAGGCCCGCCGCGCCTGGACCGACGTGATCCAGACCCTGCGCGAGCACAAGCTGCAGCCCCGCCTGCTGTACCCCGCCARGCTGAGCATCATCATCG 3400
M K A RRAWTDV I Q T L REHI KUL QP RUL LY P A KL S I I I E
294
D b
mORF1

3410 3420 3430 3440 3450 3460 3470 3480 3490 3500
* * * * * * * * * *
AGGGCGAGACCAAGGTGTTCCACGACAAGACCAAGTTCACCCACTACCTGAGCACCAACCCCGCCCTGCAGCGCATCATCACCGAGARGAACCAGTACAA 3500
G E T K V F H D K T K F T H Y L 8§ T N P A L Q R I I T E K N Q Y K
328
D T
mORF1

3510 3520 3530 3540 3550 3560 3570 3580 3590 3600
* * * * * * * * * *
GAACGGCAACAACGCCCTGGAGAAGACCCGCCGCTAATCCCTCAACAARACCTTAATTAACCCAARAACCTAGGATACCCACGATATAAGATACAATTTCCT 3600
N G N NA L E K T R R *

361
SESSSSSSSSSOSSOSS55S5S55555555>555>> SESSSSSSSSSOS555555555555555555>5555>>5>>
mORF1 mLINE 3'UTR upstream for mneol
3610 3620 3630 3640 3650 3660 3670 3680 3690 3700
* * * * * * * * * *

AAACACATGAAACTCAAGAAAAATGAAGACTGAAGTGTGGACACTATGCCCCTCCTTAGAAGTGGGAACAAAACACCCATGGAAGGAGTTACAGAAACAA 3700
SESSSSSS55SO555555555555555555555555555555S5555555555555555555555555 5555555555555 55555555555 55>>
mLINE 3'UTR upstream for mneol

3710 3720 3730 3740 3750 3760 3770 3780 3790 3800
* * * * * * * * * *
AGTTTGGAGCTGAGATGAAAGGAGGGACCATGTAGAGACTGCCATATCCAGGGATCCACCCCATAATCAGCATCCARACGCTGACACCATTGCATATACT 3800
SESSSSSS555O555555555555555555555555555555555555555555555555555555555 5555555555555 5555555555555
mLINE 3'UTR upstream for mneol

3810 3820 3830 3840 3850 3860 3870 3880 3890 3900
* * * * * * * * * *
AGCAAGATTTTATCGAAAGGACCCAGATGTAGCTGTCTCTTGTGAGACTATGCCGGGGCCTAGCARACACAGAAGTGGATGCTCACAGTCAGCTAATGGA 3900
SESSSSSS55SO555555555S555555555555555555555555555555555555555555555555555 5555555555555 555555555
mLINE 3'UTR upstream for mneol

3910 3920 3930 3940 3950 3960 3970 3980 3990 4000
* * * * * * * * * *
TGGATCACAGGGCTCCCAATGGAGGAGCTAGAGAAAGTACCCAAGGAGCTAAAGGGATCTGCAACCCTATAGGTGGAACAACATTATGAACTAACCAGTA 4000
SESSSSSS555555555555555555555555555555555555555555555555555555555555 5555555555555 55555555555 55>>
mLINE 3'UTR upstream for mneol

4010 4020 4030 4040 4050 4060 4070 4080 4090 4100

* * * * * * * * * *
CCCCTGAGCTCTTGACTCTAGCTGCATATGTATCAARAGATGGCCTAGTCGGCCATCACTGGAAAGAGAGGCCCATTGGACACGCAGACTTTGTGTGCCC 4100

SSSSSSSSSSSSSSSSSSOOSSSSSSO5555555555555555555555555555555555555555555555555555555555SSSSSSSSSSS55>>



4101

4201

4301

4401

4501

4601

4701

4801

4901

5001

5101

5201

mLINE 3'UTR upstream for mneol

4110 4120 4130 4140 4150 4160 4170 4180 4190 4200
* * * * * * * * * *
CGGTACAGGGGAACGCCAGGGCC GGGGGGGGAGTGGGTGGGTAGGGGAGTGGGGGTGGGTGGGTAAGGGGGACTTTTGGTATAGCATTGGARATGTA 4200
D o
mLINE 3'UTR upstream for mneol

4210 4220 4230 4240 4250 4260 4270 4280 4290 4300
* * * * * * * * * *
AGCTATGGCAGGGCCTGCCGCCCCGACGTTGGCTGCGAGCCCTGGGCCTTCACCCGAACTTGGGGGGTGGGGTGGGG GGAAG CGCGGGCGTAT 4300
>
mLINE 3'UTR upstream for mneol
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
TK poly A

4310 4320 4330 4340 4350 4360 4370 4380 4390 4400
* * * * * * * * * *
TGGCCCCAATGGGGTCTCGGTGGGGTATCGACAGAGTGCCAGCCCTGGGACCGAACCCCGCGTTTATGAACAAACGACCCAACACCCGTGCGTTTTATTC 4400
LLLLLLLLL <L
TK poly A

4410 4420 4430 4440 4450 4460 4470 4480 4490 4500

* * * * * * * * * *
TGTCTTTTTATTGCCGTCATAGCGCGGGTTCCTTCCGGTATTGTCTCCTTCCGTGTTTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGC 4500

* ¥F F E D L L R Y F A I R Q S

206
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
TK poly A NeoR_downstream for mneol

4510 4520 4530 4540 4550 4560 4570 4580 4590 4600
* * * * * * * * * *

GAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGAT 4600
D PpPAAI GY L VL FRDA AW EGGTULEEA ATIUDI RTATLATITDQ Y

191

<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

NeoR_downstream for mneol

4610 4620 4630 4640 4650 4660 4670 4680 4690 4700
* * * * * * * * * *
AGCGGTCCGCCACACCCAGCCGGCCACAGTCGATGAATCCAGARAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGAC 4700
R DAV GLRGT CDTIF OGS FRGNZEVMTINU®PILTCADTGHTV V
158
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
NeoR_downstream for mneol

4710 4720 4730 4740 4750 4760 4770 4780 4790 4800
* * * * * * * * * *
GAGATCCTCGCCGTCGGGCATGCTCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATCGACAAGA 4800
L D EGDUPMSAI KT LI RATFULEA AUPA ALSGU QHEEDTLUDU DOQDV L G
125
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
NeoR_downstream for mneol

4810 4820 4830 4840 4850 4860 4870 4880 4890 4900
* * * * * * * * * *
CCGGCTTCCATCCGAGTACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCAT 4900
A EMRTIRARIETIIRUHI KA AOQHDF P CTAU®PDTLTHTILRIRMAD
91
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
NeoR_downstream for mneol

4910 4920 4930 4940 4950 4960 4970 4980 4990 5000
* * * * * * * * * *
CAGCCATGATGGATACTTTCTCGGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGT 5000
A M I s V XK EA PALHS S L L DG P V EGULL L WIDIRGAZET
58
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
NeoR_downstream for mneol

5010 5020 5030 5040 5050 5060 5070 5080 5090 5100
* * * * * * * * * *
GACAACGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCTTGCAG 5100
vvDVLVAACU®PV GTTATULW S L RAAZETDOQ L
25
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
NeoR_downstream for mneol gamma globin IVS2
5110 5120 5130 5140 5150 5160 5170 5180 5190 5200
* * * * * * * * * *
5200

gamma globin IVS2
5210 5220 5230 5240 5250 5260 5270 5280 5290 5300
* * * * * * * * * *

5300

gamma globin IVS2



5301

5401

5501

5601

5701

5801

5901

6001

6101

6201

6301

6401

6501

6601

5310 5320 5330 5340 5350 5360 5370 5380 5390 5400

* * * * * * * * * *

gamma globin IVS2
5410 5420 5430 5440 5450 5460 5470 5480 5490 5500

5500

*
*
*
*
*
*
*
*
*
*

gamma globin IVS2
5510 5520 5530 5540 5550 5560 5570 5580 5590 5600

5600

*
*
*
*
*
*
*
*
*
*

gamma globin IVS2
5610 5620 5630 5640 5650 5660 5670 5680 5690 5700

5700

*
*
*
*
*
*
*
*
*
*

gamma globin IVS2
5710 5720 5730 5740 5750 5760 5770 5780 5790 5800

5800

*
*
*
*
*
*
*
*
*
*

gamma globin IVS2
5810 5820 5830 5840 5850 5860 5870 5880 5890 5900

5900

*
*
*
*
*
*
*
*
*
*

gamma globin IVS2

5910 5920 5930 5940 5950 5960 5970 5980 5990 6000

* * * *
ttcattcagggcaccggacaggtcggtcttgacaaaaag 6000
E N L A G S L D T K V F L

*
*
*
*
*
*

59
<<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL
gamma globin IVS2 NeoR_upstream for mneol
6010 6020 6030 6040 6050 6060 6070 6080 6090 6100
* * * * * * * * * *

aaccgggcgcccctgecgetgacagecggaacacggcggcatcagagcagecgattgtetgttgtgeccagtcatagecgaatagectecteccacccaageg 6100
v P R G QA S L RVFVAADSCGTITQQAWDY G F L RE V W A A

L K K K K L L L L U L K L K
NeoR upstream for mneol

6110 6120 6130 6140 6150 6160 6170 6180 6190 6200
* * * * * * * * * *
gccggagaacctgegtgcaatcecatecttgttcaatcatggtacecggtatctecattgeccecccgggatetgeggecacgetgttgacgetgttaagegggte 6200
P S G A H L G D Q E I M

12
LLLL L <<LLLLLL LKL
NeoR upstream for mneol TK promoter
6210 6220 6230 6240 6250 6260 6270 6280 6290 6300
* * * * * * * * * *

gctgcagggtcgectcggtgttcgaggccacacgegtcaccttaatatgecgaagtggacctcggaccgegecgeccccgactgecatetgegtgttegaatte 6300
LLLLLLL L
TK promoter

6310 6320 6330 6340 6350 6360 6370 6380 6390 6400

* * * * * * * * * *

gccaatgacaagacgctgggcggggtttgtgtcatcatagaactaaagacatgcaaatatatttcttccggggacaccgccagcaaacgcgagcaacggg 6400
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

6410 6420 6430 6440 6450 6460 6470 6480 6490 6500

* * * * * * * * * *

ccacggggatgaagcagggCGCGTGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTT 6500
<LLLLLLLLLLLLLLLLKL
TK promoter

6510 6520 6530 6540 6550 6560 6570 6580 6590 6600
* * * * * * * * * *
cc 6600
CMV promoter
6610 6620 6630 6640 6650 6660 6670 6680 6690 6700
* * * * * * * * * *

6700

CMV promoter



6710 6720 6730 6740 6750 6760 6770 6780 6790 6800

* * * * * * * * * *
CMV promoter
6810 6820 6830 6840 6850 6860 6870 6880 6890 6900
* * * * * * * * * *
CMV promoter
6910 6920 6930 6940 6950 6960 6970 6980 6990 7000
* * * * * * * * * *
CMV promoter
7010 7020 7030 7040 7050 7060 7070 7080 7090 7100
* * * * * * *
7001 CTCTAGAAGCTGGGTACCAGCTGCTAGCAAGCTTgctaGCggccgectctagaccATGAGGTCTTTGCTA 7100

M R S L L
1

*
*
*

SSSSS55555555>>
CMV promoter scFv
7110 7120 7130 7140 7150 7160 7170 7180 7190 7200
* * * * * * * * * *

7101 ATCTTGGTGCTTTGCTTCCTGCCCCTGGCTGCTCTGGGGAAAGTGACGTTGGACGAGTCCGGGGGCAGCCTCCAGACGCCCGGAGGAGGGCTCAGCCTCG 7200
I L v L CP¥ L PLAAULGI KWV TULDUESGS G S L QTP GGG L S L V

6
D b e Y
sckFv
7210 7220 7230 7240 7250 7260 7270 7280 7290 7300
* * * * * * * * * *

7201 TCTGCAAGGCCTCTGGGTTCTCCTTCAGCAGCCATGGCATGGGCTGGGTGCGCCAGGCGCCTGGCAGAGGGCTGGAGTGGGTCGGTCTTATTAGCGGTGC 7300
cC K A S G F S F S S HGMGWV RQAUPGRGULEWV G L I S G A

40
D b o D Y
sckFv
7310 7320 7330 7340 7350 7360 7370 7380 7390 7400
* * * * * * * * * *

7301 TGGTAGTAGCACAAGATACGGGTCGGCGGTGCAGGGCCGTGCCACCATCTCGAGGGACAACGGGCAGAGCACAGTGAGGCTGCAGCTGAACAACCTCAGG 7400
G s s T R Y G S AV Q GRATTI S RDNGOQQ s TV R L Q L N N L R

73
D b s
sckFv
7410 7420 7430 7440 7450 7460 7470 7480 7490 7500
* * * * * * * * * *

7401 GCTGAGGACACCGGCACCTACTACTGCGCCAAAGCTGCTGATACTGTTTACGATGATGATGATACTTATATAAGTGCTGATAATATCGACACGTGGGGCC 7500
A E DT G T Y Y CAI KA AAD TV Y DDDD T Y I S A DNTI DT W G H

106
D b b
sckFv
7510 7520 7530 7540 7550 7560 7570 7580 7590 7600
* * * * * * * * * *

7501 ACGGGACCGAAGTCATCGTGTCGACAGGTGGAGGCGGCTCTGGTGGCGGTGGCAGTGGCGGCGGAGGTTCTGACGTCGCGCTGACTCAGCCGGCCTCGGT 7600
G T&E Vv 1vVvVvsTSGS GGG GSGGSGSGS GGG G S DV ALTQ P A S V

140
D b o b o
sckFv
7610 7620 7630 7640 7650 7660 7670 7680 7690 7700
* * * * * * * * * *

7601 GTCAGCAAACCTGGGAGGAACCGTCGAGATCACCTGCTCCGGGGGCAGCTACTATGGCTGGTACCAGCAGAAGTCTCCTGGCAGTGCCCTTGTCACTGTG 7700
s AN L G G TV E I TCS GG S Y Y G WY Q Q K s p G s A L V T V

173
D b e S
sckFv
7710 7720 7730 7740 7750 7760 7770 7780 7790 7800
* * * * * * * * * *

7701 ATCTATGAAGACACCAAGAGACCCTCGAACATCCCTTCACGATTCTCCGGTTCCACATCCGGCTCCACAAGCACATTAACCATCACTGGGGTCCAAGCCG 7800
I Yy EDTKRUP S NI P SRVF s G s T s G s T s T L T I T G V Q A E

206
D b s e
sckFv
7810 7820 7830 7840 7850 7860 7870 7880 7890 7900
* * * * * * * * * *
7801 AGGACGAGGCTGTCTATTTCTGTGGGAGCTACGACATCAGTAGTTATGCTGATCTCTTTGGGGCCGGGACAACCCTGACCGTCCTTAAGCGCGgatccGA 7900
D EAVY FCGSYDTI S S YADULU FGAGTTUL TV L K R E
240 1
D b >>

scFv Fc derived from human IgGl



7901

8001

8101

8201

8301

8401

8501

8601

8701

8801

8901

9001

9101

7910 7920 7930 7940 7950 7960 7970 7980 7990 8000
* * * * * * * * * *
GCCCAARATCTTGTGACAARAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCARAAACCCAAGGAC 8000
P K s ¢ D K T H T C P P C?PAUPEULULGSG®P SV F L F P P K P K D
2
SE5SO55555555555555555555555555555555555555555555555555555555555OO555O5555O555555555555555555555555>
Fc derived from human IgGl

8010 8020 8030 8040 8050 8060 8070 8080 8090 8100
* * * * * * * * * *
ACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGG 8100
T L. M I S R T P E V T C V V Vv DV s HE D P E V K F N W Y V D G V E
35
SE55O5555555555555555555555555555555555555555O555O5555O555555555OO55555555O555555555555555555555555>>
Fc derived from human IgGl

8110 8120 8130 8140 8150 8160 8170 8180 8190 8200
* * * * * * * * * *
AGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGG 8200
V H N A KT K P R E E QY N S T Y R V V s VvV L T V L H QD W L N G
69
SE55O55555555555555555555555555555555555555555555555555555555555OO55555555O555555555555555555555555>
Fc derived from human IgGl

8210 8220 8230 8240 8250 8260 8270 8280 8290 8300
* * * * * * * * * *
CAAGGAGTACAAGTGCAAGGTCTCCAACAARAGCCCTCCCAGCCCCCATCGAGARARACCATCTCCARAAGCCARAGGGCAGCCCCGAGAACCACAGGTGTAC 8300
K E Y K ¢C K VvV s N KAULPAU®PIE KT I S KAIKSGUOQU&PIRE P Q V Y
102
SE5SO5555O55555555555555555555555555555555555O555O55555555555555OO55555555O555555555555555555555555>>
Fc derived from human IgGl

8310 8320 8330 8340 8350 8360 8370 8380 8390 8400
* * * * * * * * * *
ACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCARAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGA 8400
T L. P P S R EEMTI KNI QV s L TCCULV K G F Y P S DI AV E W E S
135
SESSO5555O555555555555555555555555555555555555555O55555555555555OO55555555O555555555555555555555555>
Fc derived from human IgGl

8410 8420 8430 8440 8450 8460 8470 8480 8490 8500
* * * * * * * * * *
GCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGCAG 8500
N G Q P ENNY K T T P PV L D S DG S F F L Y S KL T V D K S R
169
SO5OO55555555555555555555555555555555555555555555555555555555555OO55555555OO55555555555555555555555>
Fc derived from human IgGl

8510 8520 8530 8540 8550 8560 8570 8580 8590 8600
* * * * * * * * * *
GTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTARATGAACY 8600
w Q9Q 9 G N VF s C S VMHEA ATLUHNHY T QK S L S L S P G K *
202
SE55O55555555555555555555555555555555555555555555O555555555555555555555555555555555555555555555>>
Fc derived from human IgGl

8610 8620 8630 8640 8650 8660 8670 8680 8690 8700

* * * * * * * * * *
cgccatgagctaaatacctaataaaaaatggaaaaaaaataaaaaaaataaaataaaaaaaaagaccatgaaacataaaaaaaaaaaaaaaaaaagcggc 8700
SE5SO5555555555555555555555555555555555O5555O555555555O5555O5555O5555555555555555555555555>
mLINE 3'UTR downstream for mneol

8710 8720 8730 8740 8750 8760 8770 8780 8790 8800
* * * * * * * * * *
CcgcTCGAGGCCGGCAAGGCCGGATCCAGACATGATAAGATACATT: 8800

SV40_late_polyA

8810 8820 8830 8840 8850 8860 8870 8880 8890 8900

* * * * * * * * * *

8900
SV40_late_polyA
8910 8920 8930 8940 8950 8960 8970 8980 8990 9000
* * * * * * * * * *
GGCTGATTATGATCCGGCTGCCTCGCGCGTTTCGGTGATGACGGTGARAACC 9000
SV40_late_polyA
9010 9020 9030 9040 9050 9060 9070 9080 9090 9100

* * * * * * * * * *

TCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGCGTCAGCGGGTGTTGGCGGGTGTCG 9100

9110 9120 9130 9140 9150 9160 9170 9180 9190 9200

* * * * * * * * * *

GGGCGCAGCCATGAGGTCGACTCTAGAGGATCGATGATAAGCTGTC CATGAGAATTCTTGAAGACG GGGCCTCGTGATACGCCTATTTTTATAG 9200

9210 9220 9230 9240 9250 9260 9270 9280 9290 9300

* * * * * * * * * *



9201

9301

9401

9501

9601

9701

9801

9901

10001

10101

10201

10301

10401

GTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGG. 9300
beta-lactamase promoter

9310 9320 9330 9340 9350 9360 9370 9380 9390 9400

* * * * * * * * * *

TGAGTATTCAACATTTCCGTGTCGCCCTTATTCC 9400
beta-lactamase promoter

9410 9420 9430 9440 9450 9460 9470 9480 9490 9500

* * * * * * * * * *

CTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAARAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATC 9500

9510 9520 9530 9540 9550 9560 9570 9580 9590 9600
* * * * * * * * * *
GAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTARAAGTTCTGCTATGTGGCGCGGTAT 9600
M S T F K Vv L L C G A V L
1
SSSSSSSS5555555555555555555555 555555
AmpR

9610 9620 9630 9640 9650 9660 9670 9680 9690 9700
* * * * * * * * * *
TATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAARAGCATCTTAC 9700
S RV DA GQE QL G RIRIHY S QNDL V E Y S PV T EZKHTULT
14
D b b
AmpR

9710 9720 9730 9740 9750 9760 9770 9780 9790 9800
* * * * * * * * * *
GGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAG 9800
D 6 M T V REULTCSAATITMSDNTAANTLTLTULTTI G G P K E
47
D T b Y
AmpR

9810 9820 9830 9840 9850 9860 9870 9880 9890 9900
* * * * * * * * * *
CTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA 9900
L T A F L H N M G D HV TR L DI RWE P ELNU EA ATIPNUDEIRUDTT
80
D T e e
AmpR

9910 9920 9930 9940 9950 9960 9970 9980 9990 10000
* * * * * * * * * *
CGATGCCTGCAGCAATGGCAACAACGTTGCGCAARACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGA 10000
M P A A MATTLRI KL L T GE L L TZLASIRIOQOQUL I D WME A D
114
D e
AmpR

10010 10020 10030 10040 10050 10060 10070 10080 10090 10100
* * * * * * * * * *
TAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATARATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCA 10100
K vV A G P L LR S AL PAGMWUF I ADI K S GAGEI RS G S R G I I A
147
D T
AmpR

10110 10120 10130 10140 10150 10160 10170 10180 10190 10200
* * * * * * * * * *
GCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACG. TAGACAGATCGCTGAGATAG 10200
A L G P DG K &P SR I VvV IYTTGS QATMUDEI RNIROQTIAZE I G
180
D b Y
AmpR

10210 10220 10230 10240 10250 10260 10270 10280 10290 10300
* * * * * * * * * *
GTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGT 10300
A S L I K H W

214
SSSSSSSS5555555555555>>
AmpR
10310 10320 10330 10340 10350 10360 10370 10380 10390 10400
* * * * * * * * * *
GAAGATCCTTTTTGATAAT 10400

ColEl origin

10410 10420 10430 10440 10450 10460 10470 10480 10490 10500

ColEl origin



10501

10601

10701

10801

10901

11001

11101

11201

11301

11401

11501

11601

11701

11801

11901

10510 10520 10530 10540 10550 10560 10570 10580 10590 10600

* * * * * * * * * *
ColEl origin
10610 10620 10630 10640 10650 10660 10670 10680 10690 10700
* * * * * * * * * *
ColEl origin
10710 10720 10730 10740 10750 10760 10770 10780 10790 10800
* * * * * * * * * *
ColEl origin
10810 10820 10830 10840 10850 10860 10870 10880 10890 10900
* * * * * * * * * *
ColEl origin
10910 10920 10930 10940 10950 10960 10970 10980 10990 11000
* * * * * * * * * *
ColEl origin
11010 11020 11030 11040 11050 11060 11070 11080 11090 11100

* * * * * * * * * *

.I TTTTACGGTTCCTGGCCTTTTGCTGGCCTTGAAGCTGTCCCTGATGGTCGTCATCTACCTGCCTGGACAGCATGGCCTGCAACGCGGGCATCCCGA 11100
ColEl origin

11110 11120 11130 11140 11150 11160 11170 11180 11190 11200

* * * * * * * * * *

TGCCGCCGGAAGCGAGAAGAATCATAATGGGGAAGGCCATCCAGCCTCGCGTCGCGAACGCCAGCAAGACGTAGCCCAGCGCGTCGGCCCCGAGATGCGC 11200

11210 11220 11230 11240 11250 11260 11270 11280 11290 11300

* * * * * * * * * *

CGCGTGCGGCTGCTGGAGATGGCGGACGCGATGGATATGTTCTGCCAAGGGTTGGTTTGCGCATTCACAGTTCTCCGCAAGAATTGATTGGCTCCAATTC 11300

11310 11320 11330 11340 11350 11360 11370 11380 11390 11400
* * * * * * * * * *
TTGGAGTGGTGAATCCGTTAGCGAGGTGCCGCCCTGCTTCATCCCCGTGGCCCGTTGCTCGCGTTTGCTGGCGGTGTCCCCGGAAGAAATATATTTGCAT 11400
SESSSSSSSSS555555555555555555555555555555555555555555555555555555>>
TK promoter

11410 11420 11430 11440 11450 11460 11470 11480 11490 11500
* * * * * * * * * *
GTCTTTAGTTCTATGATGACACAAACCCCGCCCAGCGTCTTGTCATTGGCGAATTCGAACACGCAGATGCAGTCGGGGCGGCGCGGTCCGAGGTCCACTT 11500
SESSSS5555555555555555555555555555555555555555555555555555555555555 5555555555555 5555 5555555555555 5>>
TK promoter

11510 11520 11530 11540 11550 11560 11570 11580 11590 11600
* * * * * * * * * *
CGCATATTAAGGTGACGCGTGTGGCCTCGAACACCGAGCGACCCTGCAGCGACCCGCTTAACAGCGTCAACAGCGTGCCGCAGATCCCGGGGGGCAATGA 11600
SESSSS55S55555555555555555555555555555555555555555555555555>>
TK promoter

11610 11620 11630 11640 11650 11660 11670 11680 11690 11700
* * * * * * * * * *
GATATGAAAAAGCCTGAACTCACCGCGACGTCTGTCGAGAAGTTTCTGATCGAAAAGTTCGACAGCGTCTCCGACCTGATGCAGCTCTCGGAGGGCGAAG 11700
M K K Pp E L T AT S V E XK F L I E K ¥ DSV S DL M QL S E G E E
1
S555555555555555555555555555555555555555555 555555555555 555 555555555555 5555555555555 5555555555555
HygR

11710 11720 11730 11740 11750 11760 11770 11780 11790 11800
* * * * * * * * * *
AATCTCGTGCTTTCAGCTTCGATGTAGGAGGGCGTGGATATGTCCTGCGGGTARATAGCTGCGCCGATGGTTTCTACARAAGATCGTTATGTTTATCGGCA 11800
S R A F S F DV GG RGY VL RVNSCADGU FY K DI R Y V Y R H
34
SES55555555555555555555555555555555555555555 5555555555555 555555555555 555555555555 5555555555 5555555>
HygR

11810 11820 11830 11840 11850 11860 11870 11880 11890 11900
* * * * * * * * * *
CTTTGCATCGGCCGCGCTCCCGATTCCGGAAGTGCTTGACATTGGGGAATTCAGCGAGAGCCTGACCTATTGCATCTCCCGCCGTGCACAGGGTGTCACG 11900
¥F AS A AL P I PE VL DI GEVF S E S L TyY CTI S RIRAZOQG V T
67
SE555555555555555555555555555555555555555555 5555555555555 5555555555555 555555555555 555 5555555555555
HygR

11910 11920 11930 11940 11950 11960 11970 11980 11990 12000
* * * * * * * * * *
TTGCAAGACCTGCCTGAAACCGAACTGCCCGCTGTTCTGCAGCCGGTCGCGGAGGCCATGGATGCGATCGCTGCGGCCGATCTTAGCCAGACGAGCGGGT 12000
L 9 DL P ETEULUPA AV L QP V A EAMUDA ATILIA AAADTLS QT s G F



12001

12101

12201

12301

12401

12501

12601

12701

12801

12901

13001

13101

13201

100

HygR

12010 12020 12030 12040 12050 12060 12070 12080 12090 12100
* * * * * * * * * *
12100
G P F GPQGTI GOQYTTW®RUDT FTICATIADUPUHV Y HW QT V M
134

HygR

12110 12120 12130 12140 12150 12160 12170 12180 12190 12200
* * * * * * * * * *
12200
p bpTvVvVSsSASVAQALUDETLMTL®WAET DT C?PEUVRUHEILV HATDF
167

HygR

12210 12220 12230 12240 12250 12260 12270 12280 12290 12300
* * * * * * * * * *
12300
G $S NNV L TDN NG RTITA AV IDWSEAMT FGD S QY E V AN I F
200

HygR

12310 12320 12330 12340 12350 12360 12370 12380 12390 12400
* * * * * * * * * *
12400
F WRPWILACMEU OQOQOQT RYFEI R RUHZPETLA AS G S P RULRAY M
234

HygR

12410 12420 12430 12440 12450 12460 12470 12480 12490 12500
* * * * * * * * * *
12500
LRI GULDIOQULY QS L VDGNZ FDUDA ARAWA AU QS G RTCUDA ATIV R 8§
267

HygR

12510 12520 12530 12540 12550 12560 12570 12580 12590 12600
* * * * * * * * * *
12600
G A GTV GRT QI ARIRSAAV W TDGCV EV L ADSGNIRRP
300

HygR
12610 12620 12630 12640 12650 12660 12670 12680 12690 12700
* * * * * * * * * *
12700
s T R P DR EMGE A N *
334
HygR TK poly A
12710 12720 12730 12740 12750 12760 12770 12780 12790 12800
* * * * * * * * * *
TK poly A
12810 12820 12830 12840 12850 12860 12870 12880 12890 12900
* * * * * * * * * *
AC 12900
TK poly A
12910 12920 12930 12940 12950 12960 12970 12980 12990 13000
* * * * * * * * * *
TGGCCCCGTGGGTTAGGGACGGGGTCCCCCATGGGGAATGGTTTATGGTTCGTGGGGGTTATTATTTTGGGCGTTGCGTGGGGTCAGGTCCACGACTGGA 13000

13010 13020 13030 13040 13050 13060 13070 13080 13090 13100

* * * * * * * * * *
CTGAGCAGACAGACCCATGGTTTTTGGATGGCCTGGGCATGGACCGCATGTACTGGCGCGACACGAACACCGGGCGTCTGTGGCTGCCARACACCCCCGA 13100

13110 13120 13130 13140 13150 13160 13170 13180 13190 13200

* * * * * * * * * *
CCCCCAAARACCACCGCGCGGATTTCTGGCGTGCCAAGCTAGTCGACCAATTCTCATGTTTGACAGCTTATCATCGCAGATCCGGGCAACGTTGTTGCCA 13200

13210 13220 13230 13240 13250 13260 13270 13280 13290 13300

* * * * * * * * * *
TTGCTGCAGGCGCAGAACTGGTAGGTATGGAAGATCTATACATTGAATCAATATTGGCAATTAGCCATATTAGTCATTGGTTATATAGCATARATCAATA 13300

13310 13320 13330 13340 13350 13360 13370 13380

* * * * * * * *



13301 TTGGCTATTGGCCATTGCATACGTTGTATCTATATCATAATATGTACATTTATATTGGCTCATGTCCAATATGACCGCCAT 13381



