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pD_Paro-IFN_230927.ape

10 20 30 40 50 60 70 80 90 100
* * * * * * * * * *
18 Bfal 63 Bfal
| |
l _ .
32 consecutive IScel site
110 120 130 140 150 160 170 180 190 200
* * * * * * * * * *
110 Bfal 155 Bfal
| |
- _ .
32 consecutive IScel site
210 220 230 240 250 260 270 280 290 300
* * * * * * * * * *
202 Bfal 247 Bfal 294 Bfal
| | |
. _ .
32 consecutive IScel site
310 320 330 340 350 360 370 380 390 400
* * * * * * * * * *
339 Bfal 386 Bfal
| |
v _ .
32 consecutive IScel site
410 420 430 440 450 460 470 480 490 500
* * * * * * * * * *
431 Bfal 478 Bfal
| |
v _ .
32 consecutive IScel site
510 520 530 540 550 560 570 580 590 600
* * * * * * * * * *
523 Bfal 570 Bfarl
| |
v _ w
32 consecutive IScel site
610 620 630 640 650 660 670 680 690 700
* * * * * * * * * *
615 Bfal 662 Bfal
| |
700
32 consecutive IScel site
710 720 730 740 750 760 770 780 790 800
* * * * * * * * * *
778 AciI
777 BstUI
776 SacII
776 MspAlI
776 AciI
774 HaeIII
773 Eagl
772 NotI
770 MspAlI
707 Bfal 762 Tagql 772 Acil 789 Cac8I 800 NlaIVv

GGCCGCG 800

701



32 consecutive IScel site attB
810 820 830 840 850 860 870 880 890 900
* * * * * * * * * *
811 BstUI
810 Hhal 822 DpnI
806 Hpall 821 Nlalv 884 Cac8I
805 Xmal 821 BstYI 868 Bfal 883 AluIl
805 Smal 821 BamHI 862 Taqgl 882 SacI
805 Aval 816 Bfal 845 MluCI 861 Clal 877 Acil 900 NlaIII
I Il | I | I | | 1] |
801 GCGActagaggatccataacttcgtataaccataat-TCGATGCTAGTgacggcggggagctcgctgaggcttgac 900
- SES555555355555555>>> SESSS555S5555555555555555>5>
attB loxP _WT_arm Spl2 m3comp hsp70 enhancer
lox66R
910 920 930 940 950 960 970 980 990 1000
* * * * * * * * * *
992 Acirl
991 BstUI
990 Hhal
988 Hhal
979 BstUI 989 BstUI
944 Cac8I 965 Alul 978 AciI 988 Cac8I
926 AluI 944 AcilI 957 Acil 976 HaeIIl 988 BssHII

| | | | (I (RRRR
901 atgattggtgcgtatgtttgtatgaagctacaggactgatttggcgggctatgagggecgggggaagectctggaagggecgecgatggggegegeggegtee 1000
SESS5SS5S55S55S55555555555555555555555555555555555555555555555555 55555555555 555 5555555555555 5555>>>>
hsp70 enhancer

1010 1020 1030 1040 1050 1060 1070 1080 1090 1100
* * * * * * * * * *
1026 NlalIv
1006 Hhal 1024 Acir
1005 sfol 1020 Cac8I
1005 NlaIVv 1018 MspAlI
1005 NarI 1018 Acirl 1049 BstUI
1005 KasI 1015 HaeIII 1035 HpalIl 1048 AciI
1005 HaeII 1016 Cac8I 1034 BsaWI 1046 Cac8I

I [ [ Il [
1001 agaaggcgccatacggcccgctggcggcacccatccggtataaaagecccgecgacceccgaacggtgacctecactttcagegacaaacgagcacttataca 1100
SESS5SS5S55555S555555555555555555555555555555555555555 5555555555555 5555555555555 5555555>5555555>>>>
hsp70 enhancer

1110 1120 1130 1140 1150 1160 1170 1180 1190 1200
* * * * * * * * * *
1150 HhaI
1150 Cac8I
1142 NlaIII
1141 SphI

1141 NspI 1151 BstUI
1141 Cac8I 1152 Hhal
1140 HpyCHA4V
1137 Cac8I 1150 BssHII
1136 AluIl 1146 Hpall

1103 BstUI 1116 Acirl 1135 HindIII 1149 AscI 1164 Hhal
| | 11 11 | (RN |
1101 tacgcgactattctgccgctatacataaccactcaagcett] 1200
hsp70 enhancer RBCS2p
1210 1220 1230 1240 1250 1260 1270 1280 1290 1300
* * * * * * * * * *
1257 Cac8I
1249 Hhal
1248 Sfol
1248 Nlalv 1271 HpyCH4V
1220 HpalII 1248 Narl 1268 SphI
1219 BspEI 1248 KasI 1268 NspI 1286 NlalIv

1219 BsaWI 1248 HaeIl 1268 Cac8I 1284 Acirl



1208 HpyCH4V 1233 HaeIII 1245 Bfal 1256 HpyCH4V 1269 NlaIII 1282 BsrBI
| I | | Il Il [ [
1201 1300
RBCS2p
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400
* * * * * * * * * *
1313 HaeIII 1375 TaqI
1311 NlaIVv 1374 sall
1305 HaeIII 1374 HpyS8I 1391 Acirt
1303 Hpall 1364 HaeIII 1382 Cac8I 1394 DpnI
1302 CfrloI 1357 Msel 1374 HincII 1388 HpaIl
[ [ | | I | | | |
1301 CCAGGTGAGTCGACGAGCAAGCCCGGCGGATCAGG 1400
RBCS2p Translation start
SESS55S55S55555555555555>>5>>>>
Int-1 Rbc S2
1410 1420 1430 1440 1450 1460 1470 1480 1490 1500
* * * * * * * * * *
1440 SalI
1410 HpyCH4V 1431 AciI 1441 TagqI
1407 Cac8I 1429 Cac8I 1440 HpyS8I
1403 Cac8I 1423 HpyCH4V 1440 HincII 1456 NlaIVv
| | | | [ Il |
1401 CAGCGTGCTTGCAGATTTGACTTGCAACGCCCGCATTGTGTCGACGAAGGCTTTTGGCTCCTCTGTCGCTGTCTCAAGCAGCATCTAACCCTGCGTCGCC 1500
SSSSSSSSS55SSSS5S55555S5S55555555S555555555555555555555555555555555555555555555555555555555555555>>>
Int-1 Rbc S2
1510 1520 1530 1540 1550 1560 1570 1580 1590 1600
* * * * * * * * * *
1563 Taql
1562 Sall
1519 NdeI 1562 Hpy8I
1517 HpyCH4V 1555 AciI 1579 Acil 1598 HpyCH4V
1516 NsiI 1545 MluCI 1562 HincII 1576 HpalIl 1591 Cac8I
1510 HpyCH4V 1544 MfeI 1554 BstUIL 1570 Cac8I 1582 DpnI 1595 Cac8I
| (. I I Il | | | | | | |
1501 GTTTCCATTTGCAGGATGcatatgTCTCGCTCCCCCAGCATCGCAATTGTCCTCGCGgtgagtcgacgagcaageccecggecggatcaggcagegtgettge 1600
s R s P s I A I V AV S R R A s P A D Q A A C L Q
1
SE>S>>>>>>>>>> SS5>S5SS5S55S55S55555555555555555555555555555555555555555555555555555555>>>>
Int-1 Rbc S2 cFEA2 NdeBglII
SSSSSSS5SS55SS55S55555S5S5555555>5555>55>>
Int-1 Rbc S2
1610 1620 1630 1640 1650 1660 1670 1680 1690 1700
* * * * * * * * * *
1628 Sall
1619 AciI 1629 Taqgl
1617 Cac8I 1628 Hpy8I 1699 Cac8I
1611 HpyCH4V 1628 HincII 1644 NlaIv 1698 HpyCH4V
| [ I | [
1601 agatttgacttgcaacgcccgcattgtgtcgacgaaggecttttggectectectgtegetgtectcaagcagecatctaaccectgegtecgeegtttecatttge 1700

T o*
27

L A T P A L C

R R R L L A P L S L S

Q A A S N P A S P F P F A

SESS55555555555555555555555555555555555555555 55555555555 SSSSSSSSOOOSSSSSOOSSOSOOOOSSSSOOOSSOSS55>>>

CFEA2 NdeBglII

SESSS55555555555555555555555555555555555555555555555SOS5SSSSOSSSSOSOSSSSSOSSSSSOSOSSSSOOOOSSSSS5S>>>

Int-1 Rbc S2

1710 1720 1730 1740 1750 1760 1770 1780 1790 1800
* * * * * * * * * *
1732 HaeIII
1729 Cac8I 1746 HpyCH4IV
1727 Hhal 1745 zral
1726 BstUI 1745 AatII
1725 Hhal 1740 DpnI 1788 Cac8I
1725 Cac8I 1739 BstYI 1787 BstUI
1703 AciI 1725 BssHII 1739 BglII 1754 DpnI 1786 Hhal



1701

1801

1901

2001

2101

2201

| [ — Il Il | I 1]
agGCGGTCGCCCTCCTGGGCGTCTGCGCGCTGGCCCAGAGATCTgacgtctgtgatctgeccgacacccactetttacgcaactggegegtgetgacttt 1800

G G R P P G R L R A G P E I ¢c p L p D T H S L R N W R V L T L
60 1

S>> 55555555>>>> S>>
CFEA2_NdeBglII CaIFN4a_up

>>

Int-1 Rbc S2

1810 1820 1830 1840 1850 1860 1870 1880 1890 1900
* * * * * * * * * *
1829 Alul
1826 Cac8I
1824 Hhal 1884 Cac8I
1820 MseI 1878 TaqI 1890 Hpy8I
1813 Hhal 1823 HaeIl 1872 AluIl 1883 HaeIIl 1900 HaeIII

| [ | | Il | |
actggggcaaatgcgccgtttaagecgeccagetcecttgtgaccactacaccaccgacttecgectteccccaaggagetgttcgacggeccagegtttacaagag 1900
L 6 o M R R L §$S A s s C D H Yy T T D F A F P K E L F D G Q R L Q E
18
SSSSSSSSS55SSSS5S5S555S5SS5555555555555555555555555555555555555555555555555555555555555555555555>>>>
CaIFN4a_up

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
* * * * * * * * * *
1923 HpyCH4IV
1922 PmlI
1919 Hpy8I
1919 ApalLI 1971 Hhal
1910 MseI 1922 BsaAl 1963 NlaIII
1909 Af1II 1920 HpyCH4V 1936 XmnI 1955 HpyCH4V 1970 HaeII 1984 NlaIII

I [ | | | Il |
gcccaagcCttaagecgtggtgcacgtgatgacccagaaggtgttceccatttattctgcaccaacatgagcagegecccttggaacatgactttactggagg 2000
A Q A L s V V H VM T Q K V F H L F ¢C T N M s S A P W N M T L L E E
51
SESSSS5S5S555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>5>
CaIFN4a up

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
* * * * * * * * * *
2020 AciI
2016 Cac8I 2071 HpyCH4V
2001 Alul 2015 Alul 2028 Cac8I 2070 PstI 2092 AciI
| I | | Il |
L C S
85
CalFN4a_up RBCS2il
2110 2120 2130 2140 2150 2160 2170 2180 2190 2200
* * * * * * * * * *
2132 Acil
2131 BstUI 2162 Alul
2117 HpyCH4V 2130 Hhal 2161 Pvull
2114 Cac8I 2126 Cac8I 2161 MspAlI
2113 AluIl 2123 NlaIII 2154 Alul 2174 Hpall
I | | | [N | Il
2200
RBCS2il
2210 2220 2230 2240 2250 2260 2270 2280 2290 2300
* * * * * * * * * *
2276 NlalVv
2274 Hpall
2235 Acil 2263 AciI 2273 BsaWI

RBCS2il

2300



2310 2320 2330 2340 2350 2360 2370 2380 2390 2400

* * * * * * * * * *
2353 Pvull
2315 NlaIVv 2348 Cac8I
2312 BstUI 2336 HpyCH4V 2353 MspAlI 2390 HpalI
2302 Hpy8I 2313 Acil 2333 Cac8I 2344 MseI 2354 Alul 2368 PshAI 2389 CfrloI

2301 —gtttaagcgagcagctggacgatttagacgcttgtcctttacaagaagccggtttagcc 2400

G L s E ¢ L D D L D A C P L Q E A G L A
1
SESSS5S5555555555555555555555555555555555555555555555555>5>

RBCS2il CaIFN4a_down
2410 2420 2430 2440 2450 2460 2470 2480 2490 2500
* * * * * * * * * *
2416 BssSI
2410 Msel
2401 Bsal 2414 HpyCHA4V 2448 Hhal 2470 DpnI

| | I | |

2401 gagacccctttaatgcacgaggacagcactttacgcacctacttccagecgcatctctttatatttacaagatcgcaaccacagececcttgtgettgggaaa 2500
E T P L. M H E D S T L R T Y ¥ @ R I s L Y L Q D R N H S P C A W E M
21
SSSSSSSSS55SSSS5555555S5S55555555555555555555555555555555555555555555555555555555555555555555555>>>>
CaIFN4a_down

2510 2520 2530 2540 2550 2560 2570 2580 2590 2600
* * * * * * * * * *
2514 DpnI
2509 Acil
2508 BstUI
2507 Hhal 2581 BsrBI
2506 BstUI 2524 Alul 2581 Acil
2505 HhaI 2520 Acil 2571 HpyS8I
2505 Cac8I 2518 HaeIII 2565 AciI 2576 BstUI 2600 Hhal
2505 BssHII 2517 Eagl 2536 Msel 2562 Acil 2575 Mlul 2599 HaeIl

[RRAN | [ | | | | | I | I
2501 tggtgcgcgcggagatcggccgcagcettecttctectttaaccattttacaagagegtgttcgecgecgcaagTGRacgegteccgeteccgtgtaaatggagg 2600
vV R A E I G R s F F s L T I L ©Q©Q E R V R R R K

55
SESSS5555555555555555555555555555555555555555555555555555555555555555>> SEE5S5S555555555>>5>>
CaIFN4a_down Rbc S2 3'UTR
2610 2620 2630 2640 2650 2660 2670 2680 2690 2700
* * * * * * * * * *
2676 Alul
2609 DpnI 2636 Acil 2671 AciI 2681 AluI 2699 DpnI

| | | | | |
2601 cgctcgttgatctgagccttgccccctgacgaacggcggtggatggaagatactgetcectcaagtgetgaageggtagettageteccegtttegtgetga 2700
SESSSSSSSSSSSSO5SOS555S5SS5S55555S55555555555555555555555555555555555555555555555555555555555555>>>>
Rbc S2 3'UTR

2710 2720 2730 2740 2750 2760 2770 2780 2790 2800
* * * * * * * * * *
2792 Cac8I
2792 Acil
2725 Acil 2786 XcmI
2716 HpyCH4IV 2740 MluCI 2786 Ncol
2715 BsaAl 2737 HpyCH4V 2758 DpnI 2775 HaeIII 2787 NlaIII

I | [ | | I |
2701 tcagtctttttcaacacgtaaaaagcggaggagttttgcaattttgttggttgtaacgatccteccgttgattttggectettteteccatgggegggetgg 2800
SSSSSSSSSS5SSSSSSSS55555SS5S555555555555555555555555555555555555555555555555555555555555555555555>>>
Rbc S2 3'UTR

2810 2820 2830 2840 2850 2860 2870 2880 2890 2900

* * * * * * * * * *
2821 DpnI
2820 NlaIv
2820 BstYI
2820 BamHI

2818 Hpall 2872 HpyCH4V 2893 Acil

2814 NlaIv 2869 Cac8I 2891 Cac8I

2812 Acil 2865 Cac8I 2885 HpyCH4V



2801

2901

3001

3101

3201

3301

gcgtatttgaagcggacccggatcc agtatcc ggcagcgtgcttgcagatttgacttgcaacgeccegecattg 2900
SSSSSS>>>>>>>> >>>>>>>
Rbc s2 3'UTR lox71L Sp8_22721oxP_WT_arm
2910 2920 2930 2940 2950 2960 2970 2980 2990 3000
* * * * * * * * * *

2903 Taql 2980 Tagql

2902 sall 2979 NspV

2902 HpyS8I 2979 BstBI

2902 HincII 2918 NlalVv 2972 HpyCH4V 2986 NlaIII

I | | I |
tgtcgacgaaggcttttggctcctctgtcgctgtctcaagcagcatctaaccctgcgtcgccgtttccatttgcaggtttcgaaGC_ 3000
M D D A L

I)_I

Paromomycin
3010 3020 3030 3040 3050 3060 3070 3080 3090 3100
* * * * * * * * * *
3010 AciI
3004 HpyCH4V
3003 Hpy8I 3058 Aval
3003 ApalI 3055 HaeIII
3001 Cac8I 3024 Hpall 3053 NlaIv 3094 AciI
[N | | [ | |
6CGTGCACTECaGGETCEETATCCCEGT T TGAGTGEGTTGT TG TGCAGGATCGEGCCTCEEGEGCTGETCTTTATCEGCTTCEAGETCRTCEECEE6AG 3100
R A L R G R Y P G C E WV V V ED G A S G A G V Y R L R G G G R E
6
PEseseostosstobstessobssobobs st s ettt e s Ee s PP bR PP B Es B P s s )
Paromomycin
3110 3120 3130 3140 3150 3160 3170 3180 3190 3200
* * * * * * * * * *
3127 HaeIlI
3125 NlaIVv 3157 Acil 3195 BssSI
3118 Alul 3129 Hpall 3155 BsrBI 3173 AciI 3191 Rsal

Paromomycin
3210 3220 3230 3240 3250 3260 3270 3280 3290 3300
* * * * * * * * * *
3283 Acil
3281 SacII
3281 MspAlIl
3281 Acil
3254 Hpall 3273 BstUI 3300 HpyCH4IV
3250 NlalIv 3272 Hhal 3282 BstUI 3299 BmgBI
3248 Acil 3265 HaeIlI 3279 HaeIII 3292 Acil
3245 XmnI 3263 HpaIl 3274 Acil 3290 MspAlI
| || | | [ 11 (RN | Il
v E 6 G G D E RV A WL V T E AV P G R P A S A R W P R E Q R L D
73
o S S S S S R S R S S PSS S o
Paromomycin
3310 3320 3330 3340 3350 3360 3370 3380 3390 3400
* * * * * * * * * *
3317 Acil
3313 Cac8I 3341 Hhal 3398 Acil
3311 Hhal 3340 BstUI 3388 NlaIV 3400 HaeIII
3310 HaeII 3322 Cac8I 3337 Cac8I 3355 AcirI 3368 Dpnl 3380 AciI 3394 Cac8I
3305 AciI 3316 BstUI 3336 HpyCHA4V 3353 BsrBI 3367 Pvul 3379 BstUI 3392 AciI
| [ I | I I [ Il Il | || |

v AV A L A G L A R S L H A L D W E R C P F DR S L A V T V P Q A
106



3401

3501

3601

3701

3801

Paromomycin
3410 3420 3430 3440 3450 3460 3470 3480 3490 3500
* * * * * * * * * *
3426 Taql
3425 Sall 3493 Acil
3425 Hpy8I 3436 BstYI 3451 Acil 3472 AciI 3491 BsrBI
3425 HincII 3437 Dpnl 3449 BsrBI 3470 BsrBI 3486 Alul
Il I | || | |
AR AV A E G S VvV DL E D L D E E R K G W S G E R L L A E L E R T R
139
PEseseostosstobstessobssobobs st s ettt e s Ee s PP bR PP B Es B P s s )
Paromomycin
3510 3520 3530 3540 3550 3560 3570 3580 3590 3600
* * * * * * * * * *
3506 AciI 3521 Acil 3597 HpyCHA4IV
3502 Cac8I 3515 DpnI 3552 HpyCH41IV 3570 Rsal 3592 DpnI
3501 HaeIII 3514 BstYI 3545 Hpall 3561 Taql 3585 HpalIIl 3596 BmgBI
I | I | | | | | | | I
p A D E D L A V C H G D L C P DNV L L D PR T CE V T G L I D V
173
PEseseostosstobstessobssobobs st s ettt e s Ee s PP bR PP B Es B P s s )
Paromomycin
3610 3620 3630 3640 3650 3660 3670 3680 3690 3700
* * * * * * * * * *
3658 HaeIlI
3655 Cac8I 3698 AciI
3622 HpalIl 3654 Alul 3696 SacII
3611 HaeIII 3638 Hhal 3651 Cac8I 3696 MspAlI
3610 Eagl 3621 CfrlOI 3637 BstUI 3650 BstUI 3670 NlaIVv 3686 HpalIl 3697 BstUI
3604 AciI 3617 Acil 3632 DpnI 3649 Hhal 3662 BssSI 3684 HaeIII 3696 AciI
| I | I | Il I 11 I | | | || |11
G R V G R A DRH S DL AL V L R E L A HE E D P W F G P E C S A
206
o S S S S S R S R S S PSS S o
Paromomycin
3710 3720 3730 3740 3750 3760 3770 3780 3790 3800
* * * * * * * * * *
3800 BsrBI
3723 AciI 3800 AciI
3722 BstUI 3792 Taql
3715 Rsal 3754 Cac8I 3766 HpalIl 3791 Xhol
3709 Acil 3721 Hhal 3737 Acil 3753 Alul 3765 Cfrl0I 3791 Aval

| | I | Il I Il |
tcgagTGAC 3800

A F L R E Y G R G WD G AV S E E K L A F Y R L L D E F F *
239
Paromomycin
3810 3820 3830 3840 3850 3860 3870 3880 3890 3900
* * * * * * * * * *
3828 DpnI
3819 Hhal 3895 Alul
3818 HaelIl 3855 Acil 3890 AciI 3900 AluIl

I | | | | |
CGCTCCGTGTAAATGGAGGCGCTCGTTGATCTGAGCCTTGCCCCCTGACGAACGGCGGTGGATGGAAGATACTGCTCTCAAGTGCTGAAGCGGTAGCTTA 3900
SOOE555535553355535553555535553 3555355533555 5553555S355OSS5OOSOSOES5OO355OS355O335O53555355555555>>
Rbc S2 3'UTR

3910 3920 3930 3940 3950 3960 3970 3980 3990 4000
* * * * * * * * * *
3944 Acil
3935 HpyCH4TV 3959 M1uCT

3918 DpnI 3934 BsaAI 3956 HpyCH4V 3977 DpnI 3994 HaeIII



| I I [ | |
3901 GCTCCCCGTTTCGTGCTGATCAGTCTTTTTCAACACGTAAAAAGCGGAGGAGTTTTGCAATTTTGTTGGTTGTAACGATCCTCCGTTGATTTTGGCCTCT 4000
D D b b b b b b P
Rbc S2 3'UTR

4010 4020 4030 4040 4050 4060 4070 4080 4090 4100
* * * * * * * * * *
4040 Rsal 4058 Rsal
4039 NlaIVv 4057 NlaIVv
4011 Cac8I 4039 KpnI 4052 DpnI
4011 Acirt 4039 Acc65I 4051 BstYI 4098 TaqI
4006 NlaIII 4037 Hpall 4051 BglII 4097 Sall
4005 XcmI 4033 NlaIVv 4046 BstUI 4057 KpnI 4097 Hpy8I
4005 NcoI 4031 Acil 4045 Mlul 4057 Acc6b5I 4081 MluCI 4097 HincII

I | [ [ I I I | I
4001 TTCTCCATGGGCGGGCTGGGCGTATTTGAAGCGGACCCggtaccacgcgtagatctGGTACCATAACTTICGTATAACCATAAT FATACCARGTTATGTCG 4100
SOSOS5S5O55O5OD5D5OD5D555555555>> SSS555555555555555>>>
Rbc S2 3'UTR loxP_WT_arm Spl2 m3comp

loxP_WT_arm

4110 4120 4130 4140 4150 4160 4170 4180 4190 4200
* * * * * * * * * *
4111 Cac8I
4110 HaeIII 4174 Rsal
4109 NlaIv 4173 NlaIv
4109 Apal 4173 KpnI
4108 NlaIv 4173 Acc65T
4104 NlaIII 4165 NlaIIl 4183 NlaIII
4103 NcoI 4113 AciI 4164 BspHI 4182 BspHI 4194 Psil
I (R |1 I (] |
4101 ACCCATGGGGGCCC_AATCAGCATCATGATGTGGTACCACATCATGATGCTGATTATAAG 4200
attp
4210 4220 4230 4240 4250 4260 4270 4280 4290 4300
* * * * * * * * * *
4233 Msel
4208 Acil 4227 XhoI
4206 HaeIII 4227 Aval
4205 EagI 4224 DpnI
4204 NotI 4223 BstYI 4293 AciI
4204 Acil 4218 Bfal 4228 Taql 4238 M1luCI 4277 Hhal 4291 BsrBI

[N | [N | I | [
4201 AATGCGGCCGCCACACTCTAGTGGATCTCGAGTTAATAATTCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATGCGCTGCGAATCGGGAGCGGCGAT 4300
* F F E D L L R Y F A I R Q S D P A A I

265
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL
NeoR/KanR
4310 4320 4330 4340 4350 4360 4370 4380 4390 4400
* * * * * * * * * *
4342 Sapl
4319 AcirT 4341 Alul 4390 AciI
4310 BssSI 4335 AciI 4385 AciI

| | | Il | I
4301 ACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCACGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCC 4400
G Yy L v L F R D A W E G G L E E A I D R T A L A I D Q Y R D A V G L
245
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL LKL L LKL LKL LLLLLLLLL LKL
NeoR/KanR

4410 4420 4430 4440 4450 4460 4470 4480 4490 4500
* * * * * * * * * *
4405 HaeIII
4403 Hpall
4402 NgoMIV
4402 Nael
4402 Cfrlo0I 4432 HaeIlI 4456 Cac8I 4470 NcolI 4486 DpnI
4402 Cac8I 4413 Taql 4430 Acirt 4445 NlaIII 4460 Cac8I 4471 NlaIII 4485 BstYI
I | [ | | | Il I
4401 AGCCGGCCACAGTCGATGAATCCAGAAAAGCGGCCATTTTCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCCTCGCCGTCGG 4500



4501

4601

4701

4801

4901

R 6 ¢ pI  f*F G S F R GNE VM I NP L CAUDGMH TV V L D E G D P

211
<L

NeoR/KanR

4510 4520 4530 4540 4550 4560 4570 4580 4590 4600
* * * * * * * * * *
4505 Cac8I
4502 NlaIII 4539 Cac8I
4501 SphI 4538 BstUI
4501 NspI 4537 Hhal 4573 DpnI 4584 Hpall 4600 BsaAI
4501 Cac8I 4533 Cac8I 4552 SapI 4564 DpnI 4583 Cfrlo0I 4599 Rsal

[ | [N | | | I I
GCATGCTCGCCTTGAGCCTGGCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTCCATCCGAGT 4600
M s A K L R A F L E A P AL G Q H E E D L D D Q D V L G A E M R T

178

<LLLLLLLLLLLLLLL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL L LKL L LKL L LKL LLLLLLLL
NeoR/KanR

4610 4620 4630 4640 4650 4660 4670 4680 4690 4700
* * * * * * * * * *
4611 Taql 4673 AciI
4605 Cac8I 4654 DpnI 4670 AciI 4688 NlaIII
4601 HpyCHAIV 4635 Taql 4651 Hpall 4665 HpyCH4V 4679 HpyCH4V

| | | | [ | [ | |
ACGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCATCAGCCATGATGGATACT 4700
R A R E I R H K A Q H D F P C T A P D L T H L R R M A D A M I S V K

145

<LLLLLLLLLLLLLLL LKL LKL LKL LKL LKL LKL L LKL LKL LKL LKL LKL LKL LKL LKL LLLLLLLL
NeoR/KanR

4710 4720 4730 4740 4750 4760 4770 4780 4790 4800
* * * * * * * * * *
4799 AluIl
4798 PvuIl
4741 Hpall 4798 MspAlI
4732 DpnI 4791 TaqlI
4731 BstYI 4774 AciI 4788 HpyCH4IV

I | | (I I
TTCTCGGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGCCAGTCCCTTCCCGCTTCAGTGACAACGTCGAGCACAG 4800
E A P A L H S 8 L L D Q G P V E GG L L L W D R G A E T V V D L V A
111
<LLLLLLLLLLLLLLL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LKL LLLLL
NeoR/KanR

4810 4820 4830 4840 4850 4860 4870 4880 4890 4900
* * * * * * * * * *
4824 Cac8I 4840 Hhal 4872 Hpall
4803 Hhal 4823 HaeIIl 4839 BstUI 4871 BsaWI
4802 Fspl 4822 MsclI 4838 AciI 4854 HpyCH4V 4868 NlalIV 4900 HpaII

Il [a I I Il |
CTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCTGCCTCGTCTTGCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGACAAAAAGAAC 4900
A C PV G T T AL W S L R A A E D Q L E N L A G S L D T K V F L V
78
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL LKL LKL LKL LKL L LKL L LKL LKL LKL L L LKL

NeoR/KanR

4910 4920 4930 4940 4950 4960 4970 4980 4990 5000
* * * * * * * * * *
4912 Hhal

4904 Hhal
4903 Sfol
4903 NlaIVv 4999 Hpall
4903 NarlI 4997 HaeIlII
4903 KasI 4932 AciI 4996 Eagl
4903 HaeIl 4922 Hpall 4995 Acil

I | | | [
CGGGCGCCCCTGCGCTGACAGCCGGAACACGGCGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCC 5000
P R G Q A S L R F VA A D s C GG I T Q@ Q A W D Y G F L R E V W A A P
45
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL LKL LKL LKL LKL L LKL LKL LKL L LKL

NeoR/KanR



5010 5020 5030 5040 5050 5060 5070 5080 5090 5100

* * * * * * * * * *
5090 DpnI
5089 BstYI
5013 HpyCH4V 5043 DpnI 5068 AluIl 5081 Hhal
5010 Cac8I 5033 NlaIII 5062 DpnI 5073 DpnlI 5084 XcmI 5098 AciI

[ | I I I I [ I I
5001 GGAGAACCTGCGTGCAATCCATCTTGTTCAATCATGCGAAACGATCCTCATCCTGTCTCTTGATCAGAGCTTGATCCCCTGCGCCATCAGATCCTTGGCG 5100
s G A H L G D Q E I M
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NeoR/KanR
5110 5120 5130 5140 5150 5160 5170 5180 5190 5200
* * * * * * * * * *
5160 Cac8I
5159 Alul
5158 PvuIl
5158 MspAlI
5152 HhalI
5151 Sfol
5151 NlaIVv
5151 NarI 5170 HpaIl
5125 HpyCH4V 5151 KasI 5169 BsaWI
5117 Hpy8I 5151 HaeIl 5166 MluCI 5177 Cac8I 5194 Acil

| | I I [ | |
5101 GCGAGAAAGCCATCCAGTTTACTTTGCAGGGCTTCCCAACCTTACCAGAGGGCGCCCCAGCTGGCAATTCCGGTTCGCTTGCTGTCCATAARACCGCCCA 5200

5210 5220 5230 5240 5250 5260 5270 5280 5290 5300
* * * * * * * * * *
5231 Alul
5205 Alul 5228 Cac8I 5252 Cac8I
5203 Bfal 5214 NlaIII 5227 HpyCH4V 5250 Hhal 5284 AluIl 5297 Hpall

(. I [ [ I |
5201 GTCTAGCTATCGCCATGTAAGCCCACTGCAAGCTACCTGCTTTCTCTTTGCGCTTGCGTTTTCCCTTGTCCAGATAGCCCAGTAGCTGACATTCATCCGG 5300

5310 5320 5330 5340 5350 5360 5370 5380 5390 5400
* * * * * * * * * *
5338 Taql
5337 Xhol
5337 Aval 5354 Bsal
5332 HpyCH4IV 5346 HaeIII
5317 Acil 5331 BsaAl 5344 Nlalv 5361 Alul 5376 AciI 5386 XmnI

| I I (. I | I |
5301 GGTCAGCACCGTTTCTGCGGACTGGCTTTCTACGTGCTCGAGgggGgccAAACGGTCTCCAGCTTGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCT 5400

5410 5420 5430 5440 5450 5460 5470 5480 5490 5500
* * * * * * * * * *
5470 NlaIVv
5465 Acil
5444 MluCI 5463 Hhal
5409 Msel 5427 Acil 5443 Apol 5454 AciI 5464 BstUI 5485 NlaIlIl

| (N | |
5401 GATACAGATTAAATCAGAACGCAGAAGCGGTCTGATAAAACAGAATTTGCCTGGCGGCAGTAGCGCGGTGGTCCCACCTGACCCCATGCCGAACTCAGAA 5500

5510 5520 5530 5540 5550 5560 5570 5580 5590 5600
* * * * * * * * * *
5514 Hhal 5540 NlaIII
5513 HaeII 5532 Bsal 5589 TagI 5600 HaeIII

I I | | |
5501 GTGAAACGCCGTAGCGCCGATGGTAGTGTGGGGTCTCCCCATGCGAGAGTAGGGAACTGCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGACTGG 5600

5610 5620 5630 5640 5650 5660 5670 5680 5690 5700
* * * * * * * * * *
5664 AciI
5662 BsrBI
5658 HpalIl 5674 HpyCH4IV 5692 Hpall
5628 Hpy8I 5655 Acil 5673 AclI 5689 HaeIIl

I [ (. I [
5601 GCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCCTGAGTAGGACAAATCCGCCGGGAGCGGATTTGAACGTTGCGAAGCAACGGCCCGGAGGGT 5700



5710 5720 5730 5740 5750 5760 5770 5780 5790 5800

* * * * * * * * * *
5702 Cac81I 5715 Acil 5740 Msel
5702 AciI 5713 Cac8I 5738 MluCI 5750 HaeIII 5766 HaeIIl

I [ [ | I
5701 GGCGGGCAGGACGCCCGCCATAAACTGCCAGGCATCAAATTAAGCAGAAGGCCATCCTGACGGATGGCCTTTTTGCGTTTCTACAAACTCTTTTGTTTAT 5800

5810 5820 5830 5840 5850 5860 5870 5880 5890 5900
* * * * * * * * * *
5832 NlaIII
5831 BspHI 5900 DpnI
5827 BsrBI 5850 HpyCH4IV 5899 BstYI
5827 AciI 5847 Msel 5892 DpnI
| I | | | I
ColEl origin
5910 5920 5930 5940 5950 5960 5970 5980 5990 6000
* * * * * * * * * *
5968 AciI 5993 Alul
5911 DpnI 5926 BstUI 5942 HpyCH4V 5966 MspAlI 5986 DpnI
5910 BstYI 5925 Hhal 5939 Cac8I 5959 Acil 5983 Hpall

ColEl origin

6010 6020 6030 6040 6050 6060 6070 6080 6090 6100
* * * * * * * * * *
6034 Hhal 6058 Bfal 6076 HaeIlII
| | |
ColEl origin
6110 6120 6130 6140 6150 6160 6170 6180 6190 6200
* * * * * * * * * *
6199 Hpall
6103 AciI 6173 Hpall 6198 BsaWI
| | Il
ColEl origin
6210 6220 6230 6240 6250 6260 6270 6280 6290 6300
* * * * * * * * * *
6213 AciI 6238 HpyCH4V
6211 MspAlI 6237 Hpy8I
6208 Hhal 6237 ApaLl 6250 AluI 6296 Alul
[ Il | |
ColEl origin
6310 6320 6330 6340 6350 6360 6370 6380 6390 6400
* * * * * * * * * *
6353 Acil
6308 Hhal 6346 Hpall 6378 BssSI
6307 HaeIl 6334 AciI 6345 BsaWI 6375 Hhal 6386 Alul
I | I | [ |
ColEl origin
6410 6420 6430 6440 6450 6460 6470 6480 6490 6500
* * * * * * * * * *
6482 NlaIV
6453 Taql 6480 AciI 6499 Cac8I
6401 6500




ColEl origin

6510 6520 6530 6540 6550 6560 6570 6580 6590 6600
* * * * * * * * * *
6510 HaeIII 6539 HaeIII 6552 NlaIIIl
6508 AcilI 6536 Cac8I 6551 Pcil
6507 BstUIL 6528 HaeIIl 6551 NspIl 6599 Acil
[ I [ I |
6501 TTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACC 6600

ColEl origin

6610 6620 6630 6640 6650 6660 6670 6680 6690 6700
* * * * * * * * * *
6627 Acil 6678 Hhal
6620 BsrBI 6677 HaeIl
6620 AciI 6673 Sapl
6612 Alul 6622 Cac8I 6645 Hhal 6670 AciI 6687 AciI

| (. | | [ I
6601 GCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCTGATGCGGTATTTTCTCC 6700

6710 6720 6730 6740 6750 6760 6770 6780 6790 6800
* * * * * * * * * *
6735 Hpy8I
6735 ApalLl 6746 Rsal 6780 HpyS8I
6729 NdeI 6745 TatI 6772 Msel 6789 AciI 6800 HpyCH4IV
6713 AciI 6726 AciI 6736 HpyCH4V 6764 AciI 6780 Bstzl7I 6799 BsaAl

| [ I I | | I I I
6701 TTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATACACTCCGCTATCGCTA 6800

6810 6820 6830 6840 6850 6860 6870 6880 6890 6900
* * * * * * * * * *
6849 Hhal
6848 BstUI
6819 Hhal 6841 MspAlI 6880 AciI
6812 NlaIII 6831 AciI 6841 AciI 6873 Hpall 6893 Alul

| | | | I | I |
6801 CGTGACTGGGTCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGA 6900

6910 6920 6930 6940 6950 6960 6970 6980 6990 7000
* * * * * * * * * *
6977 BstUI
6976 Hhal
6974 Hhal 6995 HpyCH4V
6974 Cac8I 6994 NsiI
6917 NlaIII 6974 BssHII 6993 NlaIII
6916 NspI 6973 MauBI 6992 SphI
6912 Alul 6953 BstUI 6973 BstUI 6992 NspI
6907 HpalIl 6952 Hhal 6969 MluCI 6992 Cac8I
6902 BsmBI 6915 HpyCHAV 6951 BstUI 6965 DpnI 6975 BstUI 6989 AciI

I I [ 1] | | [RREE [
6901 CCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGGCAGCAGATCAATTCGCGCGCGAAGGCGAAGCGGCATGCATA 7000

7010 7020 7030 7040 7050 7060 7070 7080 7090 7100
* * * * * * * * * *
7064 M1uCI
7033 HpyCHA4V 7063 Mfel 7083 MluCT

| I I
7001 ATGTGCCTGTCAAATGGACGAAGCAGGGATTCTGCAAACCCTATGCTACTCCGTCAAGCCGTCAATTGTCTGATTCGTTACCAATTATGACAACTTGACG 7100

7110 7120 7130 7140 7150 7160 7170 7180 7190 7200
* * * * * * * * * *
7151 NlaIVv
7151 HaeIII 7167 Msel
7128 HpalIl 7148 Cac8I 7159 HpyCH4V 7175 AciI
7127 CfrioI 7143 Aval 7155 HpaIIl 7166 Dral 7176 BstUI 7192 DpnI

I | [ | I I Il |
7101 GCTACATCATTCACTTTTTCTTCACAACCGGCACGGAACTCGCTCGGGCTGGCCCCGGTGCATTTTTTAAATACCCGCGAGAAATAGAGTTGATCGTCAA 7200

7210 7220 7230 7240 7250 7260 7270 7280 7290 7300

* * * * * * * * * *

7291 Msel



7290 Af1II

7288 AluIl
7283 Hhal
7235 Hpall 7282 BstUI
7226 BsaBI 7254 Alul 7271 HpyCH41IV 7285 Cac8I

| | I | [
7201 AACCAACATTGCGACCGACGGTGGCGATAGGCATCCGGGTGGTGCTCAAAAGCAGCTTCGCCTGGCTGATACGTTGGTCCTCGCGCCAGCTTAAGACGCT 7300

7310 7320 7330 7340 7350 7360 7370
* * * * * * *
7316 AciI 7354 NlaIIT
7312 Cac8I 7335 BstUI 7353 NspI 7367 Cac8I

| I | I |
7301 AATCCCTAACTGCTGGCGGAAAAGATGTGACAGACGCGACGGCGACAAGCAAACATGCTGTGCGACGCTGGCGAT 7375



