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(57) ABSTRACT

The invention relates to a novel strain of severe acute
respiratory syndrome (SARS)-associated coronavirus,
resulting from a sample collected in Hanoi (Vietnam),
reference number 031589, nucleic acid molecules originat-
ing from the genome of same, proteins and peptides coded
by said nucleic acid molecules and, more specifically, pro-
tein N and the applications thereof, for example, as diag-
nostic reagents and/or as a vaccine.
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>< XhoII
>< ScrfFI >< Sau3Al
>< Mval > < TthHB81I >< Ndell
>< EcoRII > < Taql >< ME1l
>< Ecll3sl >< Sau3Al >< Mbol
>< DsaVv >< Ndell >< Dpnll
>< BstOI >< MboI>< MnlI>< Dpnl
>< BstNI >< DpnIl >< BstYI
>< BsilLI >< Dpnl >< BspAl
>< BsaJl >< BspAIl >< Bspl431
>< Apyl >< Bspl43I>< BglII
ATATTAGGTT TTTACCTACC CAGGAAAAGC CAACCAACCT CGATCTCTTG TAGATCTGTT CTCTAAACGA
10 20 30 40 S0 60 70
>< Vnel
>< Sphl
>< Snol
>< Rmal

>< Pael >< Sdul

>< NspI >< NspII

>< NspHI >< HgiAl

>< NlaIIl >< Bspl286I
>< Mael >< Bmyl

>< Tru%l >< Apall
>< Msel >< Bbvl >< Alwd4]
>< Dral >< Alul > < FnudHI >< Alw2ll
ACTTTAAAAT CTGTGTAGCT GTCGCTCGGC TGCATGCCTA GTGCACCTAC GCAGTATAAA CAATAATAAA
80 90 100 110 120 130 140
>< Sfel
>< PstI
. >< Mnll
>< Ksp632I
>< HindIIX > < MboIl >< Earl
. >< HincII >< Maelll >< Eaml10471
TTTTACTGTC GTTGACAAGA AACGAGTAAC TCGTCCCTCT TCTGCAGACT GCTTACGGTT TCGTCCGTGT
150 160 170 180 190 200 210
>< TthHBS8I >< Styl B
>< Tagl >< Rmal >< Scrfl
>< Sau3Al >< Mael >< Ncil
>< Ndell >< EcoT141 >< Mspl
>< Mbol >< Ecol301 >< Maelll
>< DpnII >< BssT1I >< Hpall
>< Dpnl >< BsaJl >< HapllI
>< BspAl >< BlnI >< DsaV
>< Bspl43l >< AvrII >< Benl
TGCAGTCGAT CATCAGCATA CCTAGGTTTC GTCCGGGTGT GACCGAAAGG TAAGATGGAG AGCCTTGTTC
220 230 240 250 260 270 280
>< Rmal
>< Esp3I >< Maell
>< HindI1l >< Maell> < EcoS571 >< BsmAl >< Mael
>< HincII > < Af1III > < Ddel >< Alw26} >< BsmBI
TTGGTGTCAA CGAGAARACA CACGTCCAAC TCAGTTTGCC TGTCCTTCAG GTTAGAGACG TGCTAGTGCG
290 300 310 320 330 340 350

FIGURE 13.1
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>< Eco0i09r
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>< Drall>< MboIl >< Pmll
>< Mnll >< Cfrl131 >< PmaCI
>< Ksp632I >< BsuRI > < Maell
>< Hinfl >< BsiZI>< EcoNI >< Eco72I
>< Earl >< Bshl >< Bsll >< BsaARI
>< Plel >< Eamll04I>< Asul >< BsiYI>< BbrPI >< Mnll
TGGCTTCGGG GACTCTGTGG AAGAGGCCCT ATCGGAGGCA CGTGAACACC TCAAARAATGG CACTTGTGGT
360 370 380 390 400 410 420
>< Tru9dl
>< Rsal >< SfaNl
>< Rmal >< Csp6l >< BspWI >< Msel
>< Mael >< Alul >< Afal >< Alul > < Maell.
CTAGTAGAGC TGGAAAAAGG CGTACTGCCC CAGCTTGARC AGCCCTATGT GTTCATTAAA CGTTCTGATG
430 440 450 460 470 480 490
>< Pall
>< HaeIll >< Rsal
>< Tru9il >< Gdill Mcrl ><
>< Msel >< Eael >< Cspb6l
>< Esp4l >< BsuRI >< Bsml BsiEI ><
>< AflIX >< BshI >< Alul >< BscCl >< Afal
CCTTAAGCAC CAATCACGGC CACRAGGTCG TTGAGCTGGT TGCAGAAATG GACGGCATTC AGTACGGTCG
500 510 520 530 540 " ss0 560
>< Nspl
>< Scal >< NspHI
>< Rsal >< Niallr
> < Csp6Il >< BsllI >< Mboll
>< Bsrl >< BsiYI >< MbolT
>< Acil >< Afal >< AfI1II >< Munl >< Acil
TAGCGGTATA ACACTGGGAG TACTCGTGCC ACATGTGGGC GAAACCCCAA TTGCATACCG CAATGTTCTT
570 580 590 600 610 620 630
>< TthHB81
>< Tagl
>< Sau3Al
>< NdelIl
>< Mbol
>< DpnllI
> < Dpnl
>< Clal
>< Bsulbsl
>< BspDI
>< NlaIv >< BspAl
>< Mspl > < Bspl431
>< Hpall >< Bspl061
>< HaplI >< BsiXI Maell:i >
>< Cfrlo1l >< BscI>< SfaNI Ddel >«
>< BscBI >< Alul >< BanlIllI Bfrl ><
CTTCGTAAGA ACGGTAATAA GGGAGCCGGT GGTCATAGCT ATGGCATCGA TCTAAAGTCT TATGACTTAG
640 650 660 670 680 630 700

FIGURE 13.2
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>< Sau3Al
>< Ndell
>< Mbol
>< Hphl Vnel ><
>< DpnIl Snol ><
>< BspAl > < NlalIll
>< AlwI>< DpnI >< pdel ApaLl ><
>< Alul >< Bspl431 >< MboII >< Bsrl Alwddl ><
GTGACGAGCT TGGCACTGAT CCCATTGAAG ATTATGAACA ARACTGGAAC ACTAAGCATG GCAGTGGTGC
710 720 730 740 750 760 770
>< Sstl
>< Sdul
>< Sacl
>< NsplIl
>< Mnll Sau961 >«
>< HgiAl >< TthHB8I Pall ><
>< Sdul >< Eco241 >< Taql NspIV ><
>< NspllI ) >< Ecll136i1 > < SalIl HaelIll ><
>< HgiAl . >< Bspl28sl > < Rtrl Cfrl31r ><
>< Dralll >< Bmyl >< HindII BsuRI ><
>< Bspl2861 >< BanII >< HincII BsiZl ><
>< BmyI >< Alw21lI . >< BsglIl Bshl >«
>< Alw21X >< Alul >< MaelIl >< Accl Asul ><
ACTCCGTGAA CTCACTCGTG AGCTCAATGG AGGTGCAGTC ACTCGCTATG TCGACAACAA TTTCTGTGGC
780 790 800 B10 820 830 840
>< Thal
>< Thal
>< MvnI
>< MvnI
> < Rsal >< HinP1ll
> < Nlalv >< Hin6l > < Vnel
>< KpnlI >< Hhal > < Snol
>< Ecob64l >< Cfol >< Sduil
>< Csp6l >< BstUI NspII ><
> < BscBI >< BstUI HgiAI ><
>< Banl >< BspS01 Bspl2861 ><
>< Asp718 ‘ >< Bsp501 >< Bmyl
> < Afal >< Acil > < Apall
>< AccBll >< Accll > < Alwd4al
>< Accé65I >< Mnll >< SfaNI >< Accll Alw21lI >«
CCAGATGGGT ACCCTCTTGA TTGCATCAAA GATTTTCTCG CACGCGCGGG CAAGTCAATG TGCACTCTTT
850 860 870 880 890 300 910
>< TthHBS8I
>< TthHB8I
>< Tagl
>< Tagl
>< Mnll
>< Ksp6321 NlaIIl ><
>< Hinfi>< Plel >< Nlalll
>< Eaml1041 >< MboIl >< Maellil EcoRII ><
>< Earl > < BbvI>< Accl >< FnudHI DsaVv >«
CCGAACAACT TGATTACATC GAGTCGAARGA GAGGTGTCTA CTGCTGCCGT GACCATGAGC ATGAAATTGC
920 930 G40 950 960 970 980
>< TthiB81
>< Taqgl
>< Sful
>< NspV>< Tru9I
>< ScrFl >< HinP1lI >< LspI>< Msel

FIGURE 13.3
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>< Mval >< Hin6I >< Sdul >< Csp45SI
>< Ecl1361 >< Hhal >< NspII >< BstBI
>< BstOI >< HaeIl >< HgQiAI >< Bspl19T
>< BstNI >< Ecod7II1 >< Bspl286I >< BsiCI
>< BsiLlI >< Cfol >< Bmyl >< Bpuldl
>< Apyl >< Ddel >< Bspl43II >< Alul >< Alw2l1 >< Asull

CTGGTTCACT GAGCGCTCTG ATAAGAGCTA CGAGCACCAG ACACCCTTCG AARTTAAGAG TGCCAAGAAA

US 2007/0128224 Al

990 1000 1010 1020 1030 1040 10S0
>< TruSl
>< Bsml >< Msel
>< BscClI > < Mnll
TTTGACACTT TCAAAGGGGA ATGCCCAAAG TTTGTGTTTC CTCTTAACTC AAARAGTCAAA GTCATTCAAC
1060 1070 1080 1090 1100 1110 1120
>< Pmll
>< PmaCl
>< Maell
>< Eco21
>< BsalAl >< Nlalll >< Rsal
>< BbrPI >< Bstl1071 >< Csp6l
>< AfITIX >< MnliI>< Ddel >< Accl >< Afal
CACGTGTTGA AAAGAARAAG ACTGAGGGTT TCATGGGGCG TATACGCTCT GTGTACCCTG TTGCATCTCC
1130 1140 1150 1160 1170 1180 1190
>< SfaNI
>< MaelIIl >< Accl NlaIlll ><
ACAGGAGTGT AACAATATGC ACTTGTCTAC CTTGATGAAA TGTAATCATT GCGATGAAGT TTCATGGCAG
1200 1210 1220 1230 1240 1250 1260
>< Sinl
>< Sau96l
Pss1 ><
>< Psp5II
>< PpuMI
>< NspIV
>< NspHIT
>< Ecod71I
>< Drall
>< Cfrl31
>< BsiZl
>< Bmel8]
>< Avall
>< Asul
>< Maell EcoQOl091 ><AflIII >
ACGTGCGACT TTCTGAAAGC CACTTGTGAA CATTGTGGCA CTGAAAATTT AGTTATTGAA GGACCTACTA
1270 1280 . 1290 1300 1310 1320 1330
Van91l ><
Sinl ><
>< Rsal Sau96l >«
>< Nspl PEIMI ><
>< Nlalv NspIV ><
>< Nlalll NspHII >
>< NspHI>< Kpnl Ecod471 >«
>< Ecob41 Cfrl31l >«
>< Cspé6l BslI ><
>< BscBI BsiZl >«
>< BanI BsiYI ><
>< Asp718 Bmel8I ><
>< Afal Avall ><
>< AccBlI Asul >«

FIGURE 13. 4
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>< Acc65I >< Sfcl >< Nlalll AccB7I ><
CATGTGGGTA CCTACCTACT AATGCTGTAG TGARRATGCC ATGTCCTGCC TGTCAAGACC CAGAGATTGG
1340 1350 1360 1370 1380 1390 1400
>< TthHB81I
>< TaqI>< Mnll
>< Hinfl
>< Ddel . >< Plel >< Acil
ACCTGAGCAT AGTGTTGCAG ATTATCACAA CCACTCAAAC ATTGAAACTC GACTCCGCAA GGGAGGTAGG
1410 1420 1430 1440 1450 1460 1470
>< Rmal NlaIV ><
>< MnlI } >< Bsrl
>< Mael >< Bbvl >< Fnud4HI BscBI ><
ACTAGATGTT TTGGAGGCTG TGTGTTTGCC TATGTTGGCT GCTATAATAA GCGTGCCTAC TGGGTTCCTIC
1480 1490 1500 1510 1520 1530 1540
Xholl ><
Sau3Al ><
NdeIl ><
MELI ><
>< MaeIll Mbol ><
>< Pall . >< Eco31lI DpnlI ><
>< Haelll >< Bsrl >< Mnll OpnI >
>< Rmal >< BsuRI >< Bsrl >< BsmAI BstYI ><
>< Mnll > < Ddel >< BspWI ) >< Bsal>< HphI BspAl ><
>< Mael >< Bshl>< Bgll >< Alw26I Bspl431 >
GTGCTAGTGC TGATATTGGC TCAGGCCATA CTGGCATTAC TGGTGACAAT GTGGAGACCT TGAATGAGGA
1550 1560 1570 1580 1590 1600 - 1610
> < Tru9l
> < Msel
>< Maell >< Tru9l
>< Hpal > < MnlI
>< HindII > < Ksp6321
>< Hinfl >< 'Plel >< HincII > < Earl
>< Alwl >< Ddel >< Af1IXII >< Msel > < Eamll041
TCTCCTTGAG ATACTGAGTC GTGAACGTGT TAACATTAAC ATTGTTGGCG ATTTTCATTT GAATGAAGAG
1620 1630 1640 1650 1660 1670 1680
>< MboIl Plel ><
>< BstXI >< SfaNI > < HinfY
GTTGCCATCA TTTTGGCATC TTTCTCTGCT TCTACAAGTG CCTTTATTGA CACTATAAAG AGTCTTGATT
1690 1700 1710 1720 1730 1740 1750
>< Styl
>< Maelll
>< EcoT1l41
>< -Plel >< Ecol301
>< Maelll >< BssT1ll BslI >«<
>< HinfI>< AcilI . >< BsadJl BsiYI .><
ACAAGTCTTT CAAAACCATT GTTGAGTCCT GCGGTAACTA TAAAGTTACC AAGGGAAAGC CCGTAAAAGG
1760 1770 1780 1790 18C0 1810 1820
>< Sau3Al >< Van9ll
>< Ndelr >< PEIMI
>< Mboil >< Dralll
>< DpnlIl >< Bsll
>< Dpnl >< Tru9l >< BsiYI
>< BspAI >< Msel >< BbvI >< Mnll
>< Bspl43l >< AccB71 FnudHI ><

FIGURE 135
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TGCTTGGAAC ATTGGACAAC

1830 1840
><
><

>< Sau3Al

>< Ndell

>< Mbol

>< DpnlIl

>< Dpnl ><
>< BspAl
>< Bspl431
GTTATCAGAT CAATTTTTGC
13800 1910
>< Maelll
>< Bbvl
CTGTCACCAT ACTTGATGGT
1970 1980
>< BspMI
CCTGCTCACC AACAGTGTCA

2040 2050
><
><
><
><

TTGTCTAATC TTTTGGGCAC

2110 2120

GTGCAGGAGT
2180

AGAGATCAGT
1850

>< Thal
>< SfaNnNl
>< Mvnl
>< HinP1I
HinPlI
>< Hin6lI
Hin6I

>< Hhal
>< Hhal

>< Cfol
>< Cfol
>< BstUI
BssHII
>< BspS5S01I
>< AcclIT
GCGCACACTT

1920

ATTTCTGAAC
1590

TTATTATGGC
2060

Sdul

NspIl

Bspl286I

BmyI

TACTGTTGAA
2130

>< SfaNI >< Bsgl

TGAATTTCTC AAGGATGCTT GGGAGATTCT CAAATTTCTC ATTACAGGTG

2190

2200

TTTAACACCA CTGTGTGGTT TTCCCTCACA GGCTGCTGGT

1860 1870 1880 1890
"Pvull >
PspS1 >
NspBII >
Hphl ><
FnudHI ><
>< Fnud4HI >< BbvI Alul >
GATGCAGCAA ACCACTCAAT TCCTGATTTG CAAAGAGCAG
1930 1940 1850 1960
>< TthHBBIX
>< StyI-
>< Nc¢ol
>< HindIX
>< HinclII
>< Hinll
>< EcoT1l4I
>< Eco571
>< TaqI>< Ecol301I
>< Sall >< Dsal
>< RtrI >< BssT11l
>< BsaHl
>< BbillI>< NlalIl
>< Acyl >< Hgal
>< MaelIl >< Accl>< BsaJl HphT ><

AGTCATTACG TCTTGTCGAC GCCATGGTTT ATACTTCAGA

2000 2010 2020 2030

>< Rsal

>< NdeT > < Csp6l
>< MaeIll >< Bsrl »>< Afal >< Ddel

ATATGTAACT GGTGGTCTTG TACAACAGAC TTCTCAGTGG
2070 2080 2090 2100
>< Stul
>< Pall
>< HaelIll
) >< Ecold7I
>< Ddel
>< BsuRI
>< BshI Ddel >«
>< RAatl > < Mnll Bfri ><
AARACTCAGGC CTATCTTTGA ATGGATTGAG GCGAAACTTA
2140 2150 2160 2170
>< TEil
>< Hinfl Tthilll ><
>< FokI Aspl ><
TTTTTGACAT
2210 2220 2230 2240

FIGURE 13.6
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Trugl ><
Msel ><
Hpal >
HindII >
>< Eco57I HincII >
CGTCAAGGGT CAAATACAGG TTGCTTCAGA TAACATCAAG GATTGTGTAA AATGCTTCAT TGATGTTGTT
2250 2260 2210 2280 2290 2300 2310
>< Sau3AI
>< NdeIl
>< Mbol
> < Maellrl >< Sau3Al
>< Fbal >< Ndell
>< DpnII >< DpnII
>< Dpnl >< DpnlIMboll ><
>< BspAI >< HinPl1 Ddel ><
>< Bspld43l >< Hiné6Il " >< Bspl43l
>< TthHB8I >< BsiQI >< Hhal >< MboIBfrI ><
>< Tagl >< Bell >< Cfol >< BspAI BbslI ><
AACAAGGCAC TCGAAATGTG CATTGATCAA GTCACTATCG CTGGCGCAAA GTTGCGATCA CTCAACTTAG
2320 2330 2340 2350 2360 2370 2380
>< Pvull
>< MaelI >< PspSI
>< Bst11071 >< NspBIIL
>< BsaAI FnudHI »><
>< Bbvl > < Fnu4dBI
>< Hphl >< DrdI >< Accl >< Alul
GTGRAGTCTT CATCGCTCAA AGCAAGGGAC TTTACCGTCA GTGTATACGT GGCAAGGAGC AGCTGCAACT
2390 2400 2410 2420 2430 2440 2450
>< Tru9l
>< Nlalv
>< Msel
>< MnlI
>< Esp4l >< Scal
>< Eco64I ) >< Rsal
>< BscBI >< NlalIIIMnll ><
>< NlalIl >< Banl MnlI ><
>< Af111 >< TE£il >< Cspbl
>< Bbvl >< AccBllI >< Maelll >< HinfI >< HphI >< Afal
ACTCATGCCT CTTAAGGCAC CAAAAGAAGT AACCTTTCTT GAAGGTGATT CACATGACAC AGTACTTACC
2460 2470 2480 2490 2500 2510 2520
> < Xhol
>< TthHBSI
>< TthHB8I>< Taqgl
> < Slal
> < PaeR7I
> < NsplII
>< HphlI >< Hinll
> < Eco88I
> < Ccri
>< Esp3l >< BsaHI
> < Bcol
>< BsmAI >< Bbill
> < Aval >< Hgal
>< Tagl > < Ama87I>< BsmBI
>< Ddel>< MnllI >< Alw261 >< Acyl >< Alul
TCTGAGGAGG TTGTTCTCAA GAACGGTGAA CTCGAAGCAC TCGAGACGCC CGTTGATAGC TTCACARAATG
2530 2540 2550 2560 z2570 2580 2590

FIGURE 13.7
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>< Pall >< NlalIll
>< Haelll >< Mnlt
>< BsuRI >< Ddel >< Tru9l

>< Alul " >< Bsrl >< Bshl >< Bfrl >< Msel
GEGCTATCGT TGGCACACCA GTCTGTGTAR ATGGCCTCAT GCTCTTAGAG ATTAAGGACA AAGAACAATA
2600 2610 2620 2630 2640 2650 2660
>< Vnel
Tru9l ><
>< Scrfl >< Snol
>< Mval >< Sdul
>< EcoRII >< NspII
T >< Mstl >< Ecll3el Msel ><
>< HinPlI >< DsaVv >< HgiAIX
>< Hin6l >< BstOl Bspl2861 ><BslI ><
>< Hhal >< BstNI BsiYI ><
>< Fspl >< BsmAI . >< BmylI
>< Fdill >< BsiLX >< ApalLl
>< Cfol >< Apyl >< Tru9l >< Alwd44rT
>< AviIl >< Alw261 >< Bsrl >< Msel >< Alw21l1
CTGCGCATTG TCTCCTGGTT TACTGGCTAC AAACAATGTC TTTCGCTTAA AAGGGGGTGC ACCAATTARA
2670 2680 2690 2700 2710 2720 2730
>< Tfil
>< MaelIll >< MboIl > < Maelll >< Hinfl Alul ><
" GGTGTAACCT TTGGAGAAGA TACTGTTTGG GAAGTTCABG GTTACAAGAA TGTGAGAATC ACATTTGAGC
2740 2750 2760 2770 2780 2790 2800
>< Rsal
>< Nlalv
MaeIlI ><
>< Mspi>< Kpnl
>< Hpall
>< HapllI
> < Ecob4I
>< Sdul >< Cspé6l
>< NspIl >< T£iI >< BscBI
>< HgiAl . > < Banl
>< Maell >< Bspl2861 > < Asp718
>< HindII >< Bmyl >< Hinfl >< Afal
>< HincII >< Tru9l >< Alw2ll > < AccBll
>< Af1ITX >< Msel >< Accl > < Accé651
TTGATGAACG TGTTGACAAA GTGCTTAATG AAAAGTGCTC TGTCTACACT GTTGAATCCG GTACCGAAGT
2810 2820 2830 2840 2850 2860 2870
>< Sau3ARI
>< Ndell
>< Mbol
>< DpnlIl
>< NspI > < DpnI
>< NspHI >< MboII >< BspAl
: >< NlaIIl > < Bsrl > < Bspl43I
>< Ddel >< Malr >< AlwNI >< Bbsl >< AlwNI
TACTGAGTTT GCATGTGTTG TAGCAGAGGC TGTTGTGAAG ACTTTACAAC CAGTTTCTGA TCTCCTTACC
2880 2890 2900 2910 2920 2930 2940
>< Sau3Al
>< Ndell
>< Mbol
>< DpnllI
>< Dpnl
>< BspAl

FIGURE 138
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>< NlaITII>< Bspl43I >< Alul >< SfaNI
AACATGGGTA TTGATCTTGR TGAGTGGAGT GTAGCTACAT TCTACTTATT TGATGATGCT GGTGAAGAAA
2950 2960 2970 2980 2990 3000 3010
>< SfaNI
>< MnlI
>< MboIl >< Gsul >< Ksp6321 >< MnllI
>< BsaAl >< Earl > < MboIl
>< Hphl >< MaellI>< Bpml >< MnlI >< Eamll104I >< Mboll
ACTTTTCATC ACGTATGTAT TGTTCCTTTT ACCCTCCAGA TGAGGRAGAA GAGGACGATG CAGAGTGTGA
3020 3030 3040 3050 3060 3070 .3080
> < Rsal
>< Rsal
>< NlalIX
>< Mnll . >< FokI
>< Csp6l Eco31l ><
>< Csp6l >< MamI BsmAI ><
>< Mboll > < Afal >< BsiBI Bsal ><
>< MboII. >< Afal >< BsaBIAlw261 ><
GGAAGRAGAR ATTGATGARA CCTGTGAACA TGAGTACGGT ACAGAGGATG ATTATCAAGG TCTCCCTCTG
3090 3100 3110 3120 3130 3140 3150
>< Nlalv>< PvulI>< XmnI
>< Eco641 >< PspS5I >< TthHBSI
>< MnlI >< Ddel >< Taql >< Mnll >< Mboll
>< BscBI>< NspBII >< Mnll >< Ksp6321 >< MboIl >< Mboll
>< BanI >< MnlI >< Earl >< Bsrl
>< AccBll >< Alul >< Asp700I >< Eamll041I >< MbeII>< BbsI
GAATTTGGTG CCTCAGCTGA ARACAGTTCGA GTTGAGGAAG AAGAAGAGGA AGACTGGCTG GATGATACTA
3160 3170 3180 3190 3200 3210 3220
>< Tru9l
>< FokI >< Msel >< Eco571
>< Ddel >< Bsrl>< MbolIl Bsrl ><
CTGAGCAATC AGAGATTGAG CCAGAACCAG AACCTACACC TGAAGAACCA GTTAATCAGT TTACTGGTTA2
3230 3240 3250 3260 3270 3280 3290
>< TrulSIl >< MnlI
>< Msel >< Tru9l >< HindII>< Tru9l >< Dralll
>< Dral >< Msel >< HincII>< Msel >< BspWI
TTTAAAACTT ACTGACAATG TTGCCATTAA ATGTGTTGAC ATCGTTAAGG AGGCACAARG TGCTAATCCT
3300 3310 3320 3330 3340 3350 3360
>< Vnel
>< Snol
> < Sdul
> < Nspll
> < HgiAl
> < Bspl2861
> < Bmyl
>< Apall
>< HphI > < Nlalll >< Alwd41l
>< BbvI >< FnudHI >< BspMI > < Alw2lI
ATGGTGATTG TAAATGCTGC TAACATACAC CTGAAACATG GTGGTGGTGT AGCAGGTGCA CTCAACAAGG
3370 3380 3390 3400 3410 3420 3430
>< Sau9del
>< Pall
>< NsplIV
>< Haelll
>< NlaIVv >< C£rl13I

FIGURE 13.9
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>< Eco641 >< BsuRI
>< BscBI > < Tru91 >< BsiZI
>< Banl > < Msel >< Bshl >< Mnll
>< AccBlI>< Mlalll >< Alul >< Asul >< MnlI
CAACCARTGG TGCCATGCAA AAGGAGAGTG ATGATTACAT TAAGCTARAT GGCCCTCTTA CAGTAGGAGG
3440 3450 3460 3470 3480 3490 3500
>< Sinl
>< Sau96l
>< NsplvVv
>< NspHI>< NspHII
>< Eco471
>< Cfri13l
>< NlaIll >< BspMI
>< Bsizl
>< Bmel8I
>< AvalTl MnlI ><
> < Ddel >< NsplI>< Asul Fokl ><
GTCTTGTTTG CTTTCTGGAC ATAARTCTTGC TAAGAAGTGT CTGCATGTTG TTGGACCTAA CCTAAATGCA
3510 3520 3530 3540 3550 3560 3570
> < Tru9l
>< HphI> < Msel
>< Espdl
>< Alul > < Ndel

>< AflII>< FnudHI >< Bbvl
GGTGAGGACA TCCAGCTTCT TAAGGCAGCA TATGAAAATT TCAATTCACA GGACATCTTA CTTGCACCAT

3580 3590 3600 3610 3620 3630 3640
Rsal ><
Csp61 ><
>< Eco571 >< Begl Afal ><
TGTTGTCAGC AGGCATATTT GGTGCTAAAC CACTTCAGTC TTTACAAGTG TGCGTGCAGA CGGTTCGTAC
3650 3660 3670 3680 3690 3700 3710
>< Bsgl >< BspMI
>< Begl/a >< Alul >< NlalIll
ACAGGTTTAT ATTGCAGTCA ATGACAAAGC TCTTTATGAG CAGGTTGTCA TGGATTATCT TGATAACCTG
3720 3730 3740 3750 3760 3770 3780
>< Mnll
>< Rmal > < MnlI »>< Nlalv >< TE£il >< MboIl
>< Mael >< Eco571 >< BscBI >< Hinfl >< Ddel
AAGCCTAGAG TGGAAGCACC TAAACAAGAG GAGCCACCAA ACACAGAAGA TTCCAAAACT GAGGAGAAAT
3790 3800 3810 3820 3830 3840 3850
>< Tru9l
>< Stul
>< Pall
>< Msel >< Mnll >< Maelll -
>< Heelll >< Eco0651
>< Ecol471 >< Eco9l1l
>< Rsal >< BsuRl BstXI >«
>< Cspé6l >< TthHBBI >< Bshl >< BstPI
>< Afal >< Taql >< Ratl >< BstEII
CTGTCGTACA GAAGCCTGTC CGATGTGAAGC CAAAAATTAAR GGCCTGCATT GATGAGGTTA CCACAACACT
3860 3870 3880 389G 3800 3910 3920
TEfLI ><
NlaIII ><
HinfI >«
>< Ddel >< EcoRV >< HindII1Il

FIGURE 13.10
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>< Bsrl >< Mboll >< Maelll >< Eco321 >< Alul
GGAAGRAACT AAGTTTCTTA CCAATAAGTT ACTCTTGTTT GCTGATATCA ATGGTAAGCT TTACCATGAT
3930 3940 3950 3960 3970 3980 3990
>< NspI
>< NspHI
>< NlaIll >< SfaNI
>< Mnl¥ > < ECONI
>< bdel >< MboIl >< BslI > < NlalIl
>< Ddel = >< Bfrl >< Hphi >< BsiYI >< FokI
TCTCAGAACA TGCTTAGAGG TGAAGATATG TCTTTCCTTG AGAAGGATGC ACCTTACATG GTAGGTGATG
4000 4010 4020 4030 4040 4050 4060
>< Spel
>< Rmal
>< Mael >< EcoRV>< Hphl >< SfaNI
>< Hphl >< Eco32T >< Mnll - >< Ddel
TTATCACTAG TGGTGATATC ACTTGTGTTG TAATACCCTC CAAAAAGGCT GGTGGCACTA CTGAGATGCT
4070 4080 4090 4100 4110 4120 4130
>< ScrfFl
>< Rsal
>< Mval
>< EcoRI1
>< Ecll36I
>< DsaV
>< Csp6I >< EcoNI
>< BstOI
>< BstNI
>< BsiLI
>< BsaJl
>< BsaAl >< Bsll
>< MboII >< Maell>< Apyl
>< Alul >< Bsril : >< Afal >< BsiYI
CTCARGAGCT TTGAAGAARAG TGCCAGTTGA TGAGTATATA ACCACGTACC CTGGACAAGG ATGTGCTGGT
4140 4150 4160 4170 4180 4190 4200
>< Tru%9l
>< Msel .
>< Ddel >< Esp4al >< Rsal
>< Mnll >< BspWI >< Csp6I
>< Foki >< Alul >< AflII >< Eco57I >< Afal
TATACACTTG AGGBAGCTAA GACTGCTCTT AAGAAATGCA AATCTGCATT TTATGTACTA CCTTCAGAAG
4210 4220 4230 4240 4250 4260 4270
>< ScrfFl
>< Mval
>< EcoRII
>< Xmni >< Ecl136I NlallIIl ><
> < Ksp6321 >< Rmal >< DsaV Ksp6321 ><
> < Earl > < T£iI>< MboII >< BstOI >< Earl
> < Eamll041I >< Mael >< BstNI Eaml104I ><
> < Ddel > < Hinfl >< BsilLI BsmAI ><
>< BspWI >< Asp7001 >< Apyl Alw26] ><
CACCTAATGC TAAGGAAGAG ATTCTAGGAA CTGTATCCTG GAATTTGAGA GAAATGCTTG CTCATGCTGA
4280 4290 4300 4310 4320 4330 4340
>< Vspl >< Zsp2l
>< TruSl >< PpullIl
>< Msel >< Nsil
>< MboIl >< NlaIll >< Fokl

>< EcoS571 >< Mphl1103T >< Fokl
FIGURE 13.11
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>< Asnl >< EcoT221 >< BspWI
>< Asel >< AvaIll >< Bgll >< Maell
AGAGACAAGA AARTTAATGC CTATATGCAT GGATGTTAGA GCCATAATGG CAACCATCCA ACGTAAGTAT
4350 4360 4370 4380 4390 4400 4410
>< SfaNI
>< Tru9l > < HindII >< TfFil >< Spel
>< Msel > < HincII>< MbollI >< Rmal
>< Mnll >< Drdl >< HinflI >< Mael
ARAGGAATTA AAATTCAAGA GGGCATCGTT GACTATGGTG TCCGATTCTT CTTTTATACT AGTAARGAGC
4420 4430 4440 4450 4460 4470 4480
: >< Maelll
>< Sfcl >< Fnud4HI >< Munl
>< Alul >< Alul >< AciT MaeIII ><
CTGTAGCTTC TATTATTACG AAGCTGAACT CTCTARATGA GCCGCTTGTC ACAATGCCAA TTGGTTATGT
4490 4500 4510 4520 4530 . 4540 4550
>< Thal
>< Mvnl
>< MboII
>< HinP11Y
>< HinP1I
>< HinbI
>< Hin61
>< Hhal
>< Tru9l >< HRhal
>< NlaliI >< FnudHI
>< Msel >< Cfol
>< Mnll >< Cfol
>< Ksp6321 >< BstUI
>< Earl >< BssHII>< BspWI >< Tru9l
>< Eamll104I >< Bsp50T >< Msel
>< BbvI >< AcclIl ) >< Alul Hphl ><
GACACATGGT TTTAATCTTG AAGAGGCTGC GCGCTGTATG CGTTCTCTTA AAGCTCCTGC CGTAGTGTCA
4560 4570 ° 4580 4590 4600 4610 4620
' >< MaeIll :
>< SfaNl >< AlwNI >< Mnll >< MnlI>< Ddel
GTATCATCAC CAGATGCTGT TACTACATAT AATGGATACC TCACTTCGTC ATCAAAGACA TCTGAGGAGC
4630 4640 4650 4660 4670 4680 4690
>< Sinl
>< Sau%61
>< NsplIv
>< NsSpHII
>< Sdul >< Ecod471
>< Nspll >< Cfrl3l
>< HgiAI >< BsiZl
>< Bspl286I >< Bmel8Y >< Rsal
>< BmyI >< Avall >< Csp6l
>< Alw2l1I >< Asul >< Afal
ACTTTGTAGA AARCAGTTTCT TTGGCTGGCT CTTACAGAGA TTGGTCCTAT TCAGGACAGC GTACAGAGTT
4700 4710 4720 4730 4740 4750 4760
> < TthHB8I
> < Taql
>< Sdul
>< Van91lI >< Nspll
>< Tru9l >< Rsal >< PflMI >< Eco241
>< Msel : >< Hphl >< BslI >< Bspl2B61
>< Espdl >< Csp6l >< BsiyYI >< BmyI Gsul ><

FIGURE 13.12
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>< AfI1II  >< MaelIll >< Afal >< RccB7I  >< BanllBpml ><
AGGTGTTGAR TTTCTTAAGC GTGGTGACAR AATTGTGTAC CRCACTCTGG AGAGCCCCGT CGAGTTTCAT
47170 4780 4790 4800 4810 4820 4830

>< Trull

>< Plel >< EcoNI
>< MnlI >< Bsll

>< BsmAl >< BsiYI
>< MnllI >< Hphl >< HinflI>< Alw261>< Acil >< Msel
CTTGACGGTG AGGTTCTTTC ACTTGACAAA CTAAAGAGTC TCTTATCCCT GCGGGAGGTT AARGACTATAA
4840 4850 4860 4870 . 4880 4890 4900
>< Alul >< Ndel
ARGTGTTCAC AACTGTGGAC AACACTAATC TCCACACACA GCTTGTGGAT ATGTCTATGA CATATGGACA
4910 4920 4930 4940 4950 . 4960 4970
>< Sinl
>< Sau96Il
>< NsplV
>< NspHII
>< Ecod471
>< Cfrl31 NlalIl ><
'>< Bsizl ' >< NlalIIl
>< BmelBI > < Mnll
>< Avall >< MaellIl >< Tru9l >< MnlI
>< Asul >< FokI >< Msel >< BspHI
GCAGTTTGGT CCAACATACT TGGATGGTGC TGATGTTACA AAAATTAAAC CTCATGTAAA TCATGAGGGT
4980 4990 5000 5010 5020 5030 5040
> < TthHB8I
>< Rsal > < Taql
> < Rmal >< SnaBl >< Scal
> < Mael >< Maell >< HindIIl >< Rsal
>< Cspé6l >< Ecol051 >< Csp6l
><.Afal >< BsaAIl >< Alul >< Afal
AAGACTTTCT TTGTACTACC TAGTGATGAC ACACTACGTA GTGAAGCTTT CGAGTACTAC CATACTCTTG
5050 5060 5070 5080 5090 5100 5110
>< Rsal
>< Nspl
>< NspHI
>< Nlalll
> < Csp6l >< Tru9l Mnll >
>< AfLIIIX >< Msel Bsll ><
>< Afal >< Dral BsiYI ><
ATGAGAGTTT TCTTGGTAGG TACATGTCTG CTTTAAACCA CACAAAGAAA TGGAAATTTC CTCAAGTTGG
5120 5130 5140 5150 5160 5170 5180
>< Tru9l >< Tru$Sl >< Rmal
>< Msel >< Msel >< MunI >< Mael Alul >
TGGTTTAACT TCAATTAAAT GGGCTGATAA CAATTGTTAT TTGTCTAGTG TTTTATTAGC ACTTCAACAG
5190 5200 5210 5220 5230 5240 5250
>< SfaNI
>< Sdul
>< Nspll
>< Eco241
>< Bspl286I
>< Bmyl HphI >
>< BbvI Fnud4HI ><
>< Mnll >< Banll >< BspWI

FIGURE 13.13
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CTTGRAGTCA AATTCRATGC ACCAGCACTT CAAGAGGCTT ATTATAGAGC CCGTGCTGGT GATGCTGCTA

5260

5270

>< Vnel
>< Snol

><
><
><
><
><

Sdul
Nspll
HgiAl

BmyI

>< ApalLl
>< Alw44l

ACTTTTGTGC
5330

GACCCATCTT
5400

GGTCAGAAAA
5470

>< Tru9l

>< Msel

TTAAGACAGG
5540

>< Plel

>< Bsgl
TTCTTTTGTT
5610

>< Rsal

>

>< Cspbl
>< Afal
GAGTACACTG
5680

><
><
><
><
><
><

>< Alw21X
ACTCATACTC
5340

VvV VVvy

>< Sfcl >
CTACAGCATG
5410

><

><
CTACTACCTT
5480

TGTTTCCATT
5550

ATGATGTCTG
5620

< Maelll

>< Bsrl
GTAACTATCA
5690

SstI
Sdul
Sacl
NspIl
HgiAl
Eco241

>< Ecll136I1
>< Bspl28€1
>< Bmyl

Bspl12861

5280 $230 5300 5310 5320
MboII ><
>< Alul >< Hphl
GCTTACAGTA ATAAAACTGT TGGCGAGCTT GGTGATGTCA GAGAAACTAT
5350 5360 5370 5380 5390
< Sphl
< Pael
< Nspl
< NspHl >< Tfil >< Trudr -
< NlalIIlI>< Hinfl >< Msel
CTAATTTGGA ATCTGCBAAG CGAGTTCTTA ATGTGGTGTG TAAACATTGT
5420 5430 5440 5450 5460
>< Rsal
Trudl > < Csp6l Espdl >
Msel >< Alul >< Afal Af11IT >
AACGGGTGTA GAAGCTGTGA TGTATATGGG TACTCTATCT TATGATAATC
5490 5500 5510 5520 5530
>< Rsal
>< Mboll
>< RmaIHinfl >«
>< Cspé6l
>< SfaNI >< Mael >< BbslI
>< NlaIII >< Afal
CCATGTGTGT GTGGTCGTGA TGCTACACAA TATCTAGTAC AACAAGAGTC
5560 5570 5580 - 5590 5600
>< Rsal
> < Ddel >< Csp61
>< BspWI >< BspMI >< Afal
CACCACCTGC TGAGTATAAA TTACAGCAAG GTACATTCTT ATGTGCGAAT
5630 5640 5650 5660 5670
>< Eco31ll
>< Ddel
>< BsmAl
>< Bsal MnlI ><
>< Alw261 HphI >
GTGTGGTCAT TACACTCATA TAACTGCTAA GGAGACCCTC TATCGTATTG
5700 5710 5720 5730 5740
>< Sinl
>< Sau961
>< NsplV
>< NspHII
> < Rsal >< MaelIl
>< Ecod7I
>< Cfr13I
>< BsiZlI
>< BmelB8I

FIGURE 13. 14
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>< BanIll >< Avall
>< Alw2ll >< Csp6I>< Asul
>< Alul > < Afal >< Bsrl>< AlwNI
RCGGAGCTCA CCTTACAAAG ATGTCAGAGT ACAAAGGACC AGTGACTGAT GTTTTCTACA AGGARACATC
5750 5760 5770 5780 5790 5800 - 5810
>< TthHBBI

>< Taql >< MaelIll
TTACACTACA ACCATCAAGC CTGTGTCGTA TAAACTCGAT GGAGTTACTT ACACAGAGAT TGAACCAAAA

5820 5830 5840 5850 5860 5870 . 5880
>< Rsal
>< Csp61
>< Sfcl >< BbvI
>< FokI >< Fnu4Hl >< Afal
TTGGATGGGT ATTATAARAA GGATARATGCT TACTATACAG AGCAGCCTAT AGACCTTGTA CCAACTCAAC
5890 5900 5910 5920 5930 5940 5950
Trud91 ><
Swal ><
Msel ><
> < Nspl - MamI ><
> < NspHI Dral ><
> < NlaIll BsiBI »><
>< Af1I11 BsaBI ><
CATTACCAAA TGCGAGTTTT GATAATTTCA AACTCACATG TTCTAACACA AAATTTGCTG ATGATTTAAA
5960 5970 5980 5990 6000 6010 6020
>< Mboll
>< Alul >< Alul>< Maelll
TCABATGACA GGCTTCACAA AGCCAGCTTC ACGAGAGCTA TCTGTCACAT TCTTCCCAGA CTTGAATGGC
6030 6040 6050 6060 6070 - 6080 6090
>< Sfcl
GATGTAGTGG CTATTGACTA TAGACACTAT TCAGCGAGTT TCAAGAAAGG TGCTAAATTA CTGCATAAGC
6100 €110 6120 6130 6140 6150 6160
>< Tru9l
>< ScrF1l
>< Mval
>< Msel
>< EcoRII
>< Ecll36I
>< DsaVv
>< BstOl
>< BstNI Maell ><
>< Munl >< BsiLl >< Dralll
>< BstXI >< ApyI >< Maell >< BstXI
CAATTGTTTG GCACATTAAC CAGGCTACAA CCAAGACAAC GTTCAAACCA AACACTTGGT GTTTACGTTG
6170 6180 6190 6200 6210 6220 6230
> < RsaTl
>< Csp6Il MboII ><
> < Afal>< Bsrl >< Bbsl
TCTTTGGAGT ACAAAGCCAG TAGATACTTC AAATTCATTT GAAGTTCTGG CAGTAGAAGA CACACAAGGA
6240 6250 6260 6270 6280 6250 6300
>< HindII >< MboIlI
>< HinclX >< Mnll >< EcoS57I
ATGGACAATC TTGCTTGTGA AAGTCAACAA CCCACCTCTG AAGAAGTAGT GGAAAATCCT ACCATACAGA
6310 6320 6330 6340 6350 6360 6370
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>< MaeIll >< Tru91l

>< Maell >< Msel
AGGAAGTCAT AGAGTGTGAC GTGAAAACTA CCGRAGTTGT AGGCAATGTC ATACTTAAAC CATCAGATGA
6380 6390 6400 6410 6420 8430 6440

>< XhoII

>< Sau3Al
>< NlaIll

>< Ndell

>< Mf11

>< Mbol

>< DpnII

>< Dpnl
>< BstYI
>< BspAl
>< Msel >< BspHI >< Bspl43I>< FnudHI
> < Maelll >< Mnll >< BbvI >< Alwl

AGGTGTTARA GTAACACAAG AGTTAGGTCA TGAGGATCTT ATGGCTGCTT ATGTGGAAAA CACAAGCATT

>< Tru9l

6450 6460 6470 6480 6490 6500 6510
>< Saul
>< Rmal
>< MstlIl
>< Mael
>< Eco8l1
>< Ddel
>< CvnlI
>< Bsu36I
>< Bse2ll
>< BfrI> < Tru9l
>< Tru9l >< AxyI> < MseI>< Munl >< NlaIlI
>< Msel >< Alur >< AocI >< Dral >< BbvI Fnu4HI ><
ACCATTAAGA AACCTAATGA GCTTTCACTA GCCTTAGGTT TAAAAACAAT TGCCACTCAT GGTATTGCTG
6520 6530 6540 6550 6560 6570 6580
>< Vspl >< Styl
>< Tru9l >< EcoTl4I > < Ddel
>< Msel >< Ecol301 >< Bsll
>< AsnI >< BssT1lI >< BsiYI-
>< Asel >< BsaJdlI > < Bfrl >< Fnu4HI
CAATTAATAG TGTTCCTTGG AGTARAATTT TGGCTTATGT CRAACCATTC TTAGGACAAG CAGCAATTAC
6590 6600 6610 6620 6630 6640 6650
>< HinPlX
>< Hiné6l >< Tru9l
>< Hhal >< MaelI>< Msel
>< Ddel >< Dralll
>< BbvI >< Cfol >< Af1III
AARCATCAAAT TGCGCTAAGA GATTAGCACA ACGTGTGTTT AACAATTATA TGCCTTATGT GTTTACATTA
6660 6670 6680 6650 6700 6710 6720
>< Rsal > < Rsal>< Xbal
>< Csp6l >< Csp61 >< Rmal
>< MunI >< Afal > < Afal >< Mael >< Alul :
TTGTTCCAAT TGTGTACTTT TACTAAAAGT ACCAATTCTA GAATTAGAGC TTCACTACCT ACAARCTATTG
6730 6740 6750 6760 €770 6780 6790
>< Vspl
>< Tru%l
>< Nael
>< Mspl
>< Msel

FIGURE 13. 16



Patent Application Publication Jun. 7,2007 Sheet 30 of 116

>< Hpall
>< Hapll
>< Cfrl101 >< FokI
>< Tru9l >< Asnl
>< Msel >< SfaNI >< Asel>< HphI>< MaeIll
CTAAAAATAG TGTTAAGAGT GTTGCTAAAT TATGTTTGGA TGCCGGCATT AATTATGTGA AGTCACCCAA
6800 6810 6820 6830 6840 - 6850 6860
>< Tru9l >< Ddel MaeIll >
>< Msel >< Bfrl >< BbvI
ATTTTCTAAA TTGTTCACAA TCGCTATGTG GCTATTGTTG TTAAGTATTT GCTTAGGTTC TCTAATCTGT
6870 6880 6830 6900 6910 6920 6930
>< Sdul
>< NspII
>< HgiAI
> < Rsal >< Bspl2861I
>< Csp6l >< BmyI
>< Fnu4dHI > < Afal >< Alw2ll
GTAACTGCTG CTTTTGGTGT ACTCTTATCT AATTTTGGTG CTCCTTCTTA TTGTAATGGC GTTAGAGAAT
6940 6950 6960 6970 6980 6990 7000
Tru9l ><
Msel ><
>< Tru9l > < MaelIll >< Fnu4HI
>< Msel >< Maell Bbvl >
TGTATCTTAA TTCGTCTAAC GTTACTACTA TGGATTTCTG TGAAGGTTCT TTTCCTTGCA GCATTTGTTT
7010 7020 7030 7040 7050 7060 7070
> < Tfil Rsal ><
>< Maml >< Hphl
> < Hinfl Csp6l ><
>< BsiBI >< XmnI>< Maelll Alul >
>< PleI>< Hinfl >< BsaBI >< Alul >< Asp?00I Afal ><
AAGTGGATTA GACTCCCTTG ATTCTTATCC AGCTCTTGAA ACCATTCAGG TGACGATTTC ATCGTACAAG
7080 7090 7100 7110 7120 7130 7140
>< Pall
>< NspBII
>< HaelIl
>< GdiIl
>< FnudHI
>< Eael
>< Ddel
) >< BsuRI
>< Rmal >< BshI >< Bsll
>< Mael >< AcilI>< BsiYI
CTAGACTTGA CAATTTTAGG TCTGGCCGCT GAGTGGGTTT TGGCATATAT GTTGTTCACA AAATTCTTTT
7150 7160 7170 7180 7190 7200 7210
>< BspMI >< Rmal
>< Alul >< Mael
ATTTATTAGG TCTTTCAGCT ATAATGCAGG TGTTCTTTGG CTATTTTGCT AGTCATTTCA TCAGCAATTC
7220 7230 7240 7250 7260 7270 7280
Rsal >«
>< Mboll
>< Nlalv MamI >«
>< Eco641I Cspbl ><
> < Rsal >< BscBI BsiBI ><
>< Csp6I >< Banl BsaBl »><
> < NlalIll > < Afal>< AccBlI Afal ><

FIGURE 13.17

US 2007/0128224 Al



Patent Application Publication Jun. 7,2007 Sheet 31 of 116

TTGGCTCATG TGGTTTATCA TTAGTATTGT ACAAATGGCA CCCGTTTCTG

CAATGGTTAG GATGTACATC

7290 7300 7310 7320 7330 7340 7350
TthHB8I ><
>< Taql
Mnll ><
>< Ndel Ksp6321 ><
>< Ksp632I >< FokI
>< Earl >< MboII Earl ><
>< Fokl >< Eaml104I>< AluI>< MboII >< NlalIl Eaml1041 ><
TTCTTTGCTT CTTTCTACTA CATATGGAAG AGCTATGTTC ATATCATGGA TGGTTGCACC TCTTCGACTT
7360 7370 7380 7390 7400 7410 7420
XholII ><
Sau3Al ><
NlaIIl ><
NdelIIl ><
MflT ><
MboI ><
>< Thal > < Ksp6321
. >< Mvnl > < EBEarl
>< HinPl1 >< Mlul > < Eaml1041I
>< Hin6I >< BstUI DpnIl ><
>< Hhal >< BspS01 >< Rsal BstYI ><
>< NlaIlI >< Cfol >< Af1IIX >< Cspé6l >< Tru%9Il BspAI ><
: >< BspWl >< BspWI >< Accll >< Afal >< Msel BglII ><
GCATGATGTG CTATAAGCGC AATCGTGCCA CACGCGTTGA GTGTACAACT ATTGTTAATG GCATGAAGAG
. 7430 7440 7450 7460 7470 7480 7490
>< Pall
>< HaeIll
>< Dsal . >< Munl
>< MboIl >< BsuRI Maelll ><
>< Dpnl >< Bshl >< MunI BsmAl ><
>< Bspl43l >< Mnll >< BsaJl >< PleI>< Hinfl Alw261 ><
ATCTTTCTAT GTCTATGCARA ATGGAGGCCG TGGCTTCTGC AAGACTCACA ATTGGAATTG TCTCAATTGT
7500 7510 7520 7530 7540 7550 7560
>< Rsal Tru9l ><
> < Cspé6l Msel ><
>< Bsrl >< Gsul >< MaelIIIDral >«
>< Afal >< BpmI > < Bsrl
GACACATTITT GCACTGGTAG TACATTCATT AGTGATGAAG TTGCTCGTGA TTTGTCACTC CAGTTTAARAA
7570 7580 7590 7600 7610 7620 7630
>< Thal
>< Mvnl
> < Hphl
HinP1I ><
>< HinP1I
>< Hin6I
>< Hin6I
Hhal ><
>< Hhal
Cfol >«
>< Cfol
>< BstUI
>< BssHII
Bsp501 ><
> < Bsril >< Accll
GACCAATCAA CCCTACTGAC CAGTCATCGT ATATTGTTGA TAGTGTTGCT GTGAARAATG GCGCGCTTCA
7640 7650 7660 7670 7680 7690 7700

FIGURE 13. 18

US 2007/0128224 Al



Patent Application Publication Jun. 7,2007 Sheet 32 of 116 US 2007/0128224 A1

>< FoklI
>< BsmAl
>< MnlI >< Alw261 >< Acil . )
CCTCTACTTT GACAAGGCTG GTCAAAAGAC CTATGAGAGA CATCCGCTCT CCCATTTTGT CAATTTAGAC
7710 7720 7730 7740 7750 7760 7770
>< Vspl
>< Tru9l
>< Msel
>< Asnl
> < Alul >< Asel >< Begl/a
AATTTGAGAG CTAACAACAC TAAAGGTTCA CTGCCTATTA ATGTCATAGT TTTTGATGGC AAGTCCAAAT
7780 7790 7800 7810 7820 7830 7840
>< Sfel >< Pvull
>< Rsal >< Psp5SI
>< Plel >< Cspé6I >< NspBII
>< Hinfl >< Ddel >< Bcgl >< Afal >< Alul
GCGACGAGTC TGCTTCTAAG TCTGCTTCTG TGTACTACAG TCAGCTGATG TGCCAACCTA TTCTGTTGCT
7850 7860 7870 7880 7890 7900 7910
TchHB8I ><¢
Taql ><
Sall ><
Rerl ><
>< Scal HindII >
>< Rsal >< Tru9l HincII >
>< Cspé6l >< SfaNI >< Eco571 -
>< Alul >< Maell >< Afal >< Msel Accl ><
TGRCCAAGCT. CTTGTATCAG ACGTTGGAGA TAGTACTGAA GTTTCCGTTA AGATGTTTGA TGCTTATGTC
7920 7930 7940 7950 7960 7970 7980
>< Tru9l
>< Msel
> < Espdl >< Sfcl
> < AfIIT >< BspWI >< Ajul
GACACCTTTT CAGCAACTTT TAGTGTTCCT ATGGAAAAAC TTAAGGCACT TGTTGCTACA GCTCACAGCG
7990 8000 8010 8020 8030 8040 8050
>< Pvull
>< Psp5SI
>< NspBII
>< FnudHl
>< Alul >< Bbvl >< Alul
AGTTAGCARAA GGGTGTAGCT TTAGATGGTG TCCTTTCTAC ATTCGTGTCA GCTGCCCGAC AAGGTGTTGT
8060 8070 8080 8090 8100 8110 8120
MaellIl >«
>< HindII >< BsmAl >< Ddel
>< HincIl >< FokI>< Alw26l >< Bfrl
TGATACCGAT GTTGACACAA AGGATGTTAT TGAATGTCTC AAACTTTCAC ATCACTCTGR CTTAGAAGTG .
8130 8140 8150 8160 8170 8180 8190
>< Xholl
Sau3Al >«
>< Ndell
>< ME11
>< Mbol

>< NlaIll >< Hgal
>< HinlI >< DOpnlI
Dpnl ><
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Bspl431 ><
>< BsaHI >< BstYI
>< MaellI>< Hphl >< Bbill >< BspAl
>< MaelIll >< Hphl - >< NlalIll >< AcyI >< BgliIl
ACAGGTGACA GTTGTAACAA TTTCATGCTC ACCTATAATA AGGTTGAAAA CATGACGCCC AGAGATCTTG
8200 8210 8220 8230 8240 8250 8260
>< NspI
>< NspHI
>< NlaIII
>< HinPl1l
>< Hin6I
>< Hhal
>< Cfol >< BspWI >< MaeIll
GCGCATGTAT TGACTGTAAT GCRAGGCATA TCAATGCCCA AGTAGCAAAA AGTCACAATG TTTCACTCAT
8270 . 8280 8290 8300 8310 8320 8330
>< Nspl
>< NspHI >< Pvull
>< NlaIll >< Psp5I
>< Eaml1051 >< NspBIIX
>< BbvI >< Fnu4HI
>< Af1III >< Alul >< BbvI > < Fnud4HI
CTGGAATGTA AAAGACTACA TGTCTTTATC TGAACAGCTG CGTAAACAAA TTCGTAGTGC TGCCAAGAAG
8340 8350 8360 B370 8380 8390 8400
>< Rmal
>< MbolI >< Mael >< Eaml11051
AACAACATAC CTTTTAGACT AACTTGTGCT ACAACTAGAC AGGTTGTCAA TGTCATAACT ACTAARATCT
8410 8420 8430 8440 8450 8460 8470
>< Tru9l
>< Pall
>< Msel
>< HaeIll
>< Scal >< Esp4l
>< Rsal >< Tru91 >< BsuRI
>< Csp6l >< Msel >< BshI
>< AfaTl >< Dral >< AflII >< BbvI
CACTCAAGGG TGGTAAGATT GTTAGTACTT GTTTTAAACT TATGCTTAAG GCCACATTAT TGTGCGTTCT
8480 8490 8500 8510 8520 8530 8540
>< Rsal
>< Cspé6I
>< Bsrl >< NlarIIl
>< Fnu4HI >< Afal >< Maelll )
TGCTGCATTG GTTTGTTATA TCGTTATGCC AGTACATACA TTGTCAATCC ATGATGGTTA CACARATGAA
8550 8560 8570 8580 8590 8600 8610
>< MaelIIl
> < Maelll
>< Maelll >< FokI
ATCATTGGTT ACAARAGCCAT TCAGGATGGT GTCACTCGTG ACATCATTTC TACTGATGAT TGTTTTGCAA
8620 8630 8640 8650 8660 8670 8660
Sfcl >
>< Nspl Fnud4HI ><
>< NspHI >< NlaIlIl Bbvl ><
>< NlaIll >< Hgal >< BstXI >< BbvI >< Alul
ATAAACATGC TGGTTTTGAC GCATGGTTTA GCCAGCGTGG TGGTTCATAC AAAAATGACA AAAGCTGCCC
8690 © 8700 8710 8720 8730 8740 8750

FIGURE 13. 20
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>< ScrfFi
>< ScrFi >< Rsal
>< Mval >< Mspl
>< EcoRII >< Hpall
>< Ecll361>< Ncil

>< DsaV >< HaplII
>< BstOI>< DsaVv
>< BstNI >< Cspé6l
>< Fnu4HI >< BsiLl >< BenlDdel ><
>< Alul >< Apyl >< Afal
TGTAGTAGCT GCTATCATTA CAAGAGAGAT TGGTTTCATA GTGCCTGGCT TACCGGGTAC TGTGCTGAGA
8760 8770 8780 8730 8800 8810 8820
> < MaeIll >< HphI >< Mnll >< BspWI
GCAATCARATG GTGACTTCTT GCATTTTCTA CCTCGTGTTT TTAGTGCTGT TGGCAACATT TGCTACACAC
8830 8840 8850 8860 8870 8880 8890
Trudl >
SfaNI ><
>< Rsal
’ Msel >
>< BspWI >< FnudHI >< Csp6l
>< BbvI>< MnlI >< Ddel >< Afal
CTTCCAAACT CATTGAGTAT AGTGATTTTG CTACCTCTGC TTGCGTTCTT GCTGCTGAGT GTACAATTTT
8900 8910 8920 8930 8940 8950 8960
> < Rmal
>< MnlI
>< FokI ' > < Mael
TAAGGATGCT ATGGGCAAAC CTGTGCCATA TTGTTATGAC ACTAATTTGC TAGAGGGTTC TATTTCTTAT
8970 8980 8990 9000 9010 9020 9030
ScrfI >
Mval >
MnlI >«
EcoRII ><
Ecl1361 >
DsaVv ><
BstOI >
>< Nlalv BstNI >
>< FokI BsilLI >
>< Alul >< BscBI ApyI >
AGTGAGCTTC GTCCAGACAC TCGTTATGTG CTTATGGATG GTTCCATCAT ACAGTTTCCT AACACTTACC
9040 9050 9060 9070 5080 9090 3100
>< Rsal
>< Sfcl >< Nspl
>< Scal >< NspHI
>< SfaNI >< Rsal >< NlallT
> < Maelll >< Cspél >< NlalIl
>< Gsul >< Afal >< Cspé6l
>< Bpml >< DdeI >< Accl >< Afal
TGGAGGGTTC TGTTAGAGTA GTAACAACTT TTGATGCTGA GTACTGTAGA CATGGTACAT GCGAAAGGTC
9110 9120 9130 9140 9150 9160 9170
>< Sstl
>< Sdul
>< Sacl
NsplIl ><
HgiATl ><
Eco241 >«<

Bspl286I ><
FIGURE 13.21
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Ecl136II ><>< BmyT

BanIl >«
>< Tru9l Alw21ll ><
>< Bsrl >< Msel >< Alul
AGRAGTAGGT ATTTGCCTAT CTACCAGTGG TAGATGGGTT CTTAATAATG AGCATTACAG AGCTCTATCA
9180 9190 3200 9210 9220 9230 9249
>< Tfil
>< SfalNl >< HinfI >< Alul >< MnlI
GGAGTTTTCT GTGGTGTTGA TGCGATGAAT CTCATAGCTA ACATCTTTAC TCCTCTTGTG CAACCTGTGG
9250 9260 9270 9280 9290 9300 9310
>< Maelll
HphI ><
>< Eco571 > < BbvI Fnu4HI ><
GTGCTTTAGA TGTGTCTGCT TCAGTAGTGG CTGGTGGTAT TATTGCCATA TTGGTGACTT GTGCTGCCTA
9320 9330 9340 9350 9360 9370 9380
>< Rsal
>< Cspb6l >< NlaIIl
>< Maell >< BbvI >< Fnu4HI
>< Af1IIX >< Afal>< HphI >< BspWI
CTACTTTATG AAATTCAGAC GTGTTTTTGG TGAGTACAAC CATGTTGTTG CTGCTAATGC ACTTTTGTTT
9390 9400 9410 9420 9430 9440 9450
>< Rsal
>< NlaIVv
>< Kpnl
>< Eco641 > < SecrFl
>< Csp6l > < Ncil
>< BscBI >< MspI
>< Asp718 >< Hpall
>< Banl >< Alul >< Hinfl
>< Afal >< HapII >< Plel
>< AccB1I1 > < Benl > < Ddel
>< Acc651 >< AlulI>< DsaV >< AccI
TTGATGTCTT TCACTATACT CTGTCTGGTA CCAGCTTACA GCTTTCTGCC GGGAGTCTAC TCAGTCTTTT
9460 9470 9480 S490 3500 - 9510 9520
>< Rsal
>< Cspbl
>< Afal >< Hphl >< Hphl NlalIl ><
ACTTGTACTT GACATTCTAT TTCACCAATG ATGTTTCATT CTTGGCTCAC CTTCAATGGT TTGCCATGTT
9530 9540 9550 9560 9570 9580 9590
TTCTCCTATT GTGCCTTTTT GGATAACAGC AATCTATGTA TTCTGTATTT CTCTGAAGCA CTGCCATTGG
9600 9610 9620 9630 9640 9650 9660
>< TthHB8I
>< Rsal
>< Mnll
>< MnlI
>< Tru9l >< Cspél
>< Tru9l >< Plel >< Begl/a >< Tagl
>< Msel >< Ddel >< NlaIlIl >< BbvI
>< Eco571 >< Bfrl >< Hinfl >< Msel >< Maelll >< Afal FnudHI ><
TTCTTTAACAR ACTATCTTAG GAAAAGAGTC ATGTTTAATG GAGTTACATT TAGTACCTTC GAGGAGGCTG
9670 9680 9690 9700 9710 9720 9730
>< Rsal
>< Csp6! >< Rsal
>< Bcgl >< Cspél >< BsmAl

FIGURE 13.22
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>< Afal >< Afal >< Alw261
CTTTGTGTAC CTTTTTGCTC AACAAGGAAA TGTACCTAAR ATTGCGTAGC GAGACACTGT TGCCACTTAC
9740 9750 97¢€0 9770 9780 9790 9800
>< Nlalv
>< Rsal >< Ddel
>< Csp6l >< BscBI
>< Afal >< Bfrl Alul ><
ACAGTATAAC AGGTATCTTG CTCTATATAA CAAGTACAAG TATTTCAGTG GAGCCTTAGA TACTACCAGC
9810 29820 9830 3840 9850 9860 9870
>< FnudHl
7 >< Ddel
>< FnudHI >< Bfrl
>< Bbvl >< Alul >< Bbvl >< Ddel >< AlwNI
TATCGTGAAG CAGCTTGCTG CCACTTAGCA AAGGCTCTAA ATGACTTTAG CAACTCAGGT GCTGATGTTC
9880 9890 9900 9910 9920 9930 9940
>< Sfcl >< BsmI
>< PstlI >< BscCI
TCTACCAACC ACCACAGACA TCAATCACTT CTGCTGTTCT GCAGAGTGGT TTTAGGAAAA TGGCATTCCC
9950 9960 9970 9980 ’ 9990 | 10000 10010
>< Rsal
>< NlaIlI
>< MaeIIl
>< Cspbl >< Tru9l
: >< Afal >< Msel
GTCAGGCAAA GTTGAAGGGT GCATGGTACA AGTAACCTGT GGAACTACAA CTCTTAATGG ATTGTGGTTG
10020 10030 10040 10050 10060 10070 10080
XholIl ><
Sau3Al ><
>< TruSl NdeII ><
>< Nspl Mf1I ><
>< NspHI MboI ><
>< Nspl >< NlaIll DpnlII ><
>< FokI >< NspHI >< Msel BstYI ><
>< Bstl1l107I >< NlallI >< MboIl BspAl ><
>< Accl >< AfLIIX > < Bbsl BglII ><
GATGACACAG TATACTGTCC AAGACATGTC ATTTGCACAG CAGAAGACAT GCTTAATCCT AACTATGAAG
10090 10100 10110 10120 10130 10140 10150
Pall >
MscI >
HaeIIXl >
Eael ><
BsuRT >
>< Dpnl >< MboIl Bshl >
>< Bspl43I >< Alul Ball >
ATCTGCTCAT TCGCAAATCC AACCATAGCT TTCTTGTTCA GGCTGGCAAT GTTCAACTTC GTGTTATTGG
10160 10170 10180 10190 10200 10210 10220
>< DdelI> < Tru9l
>< Bfri> < Msel >< Ddel
CCATTCTATG CAAAATTGTC TGCTTAGGCT TAAAGTTGAT ACTTCTAACC CTARAGACACC CAAGTATAAA
10230 10240 10250 10260 10270 10280 10290
>< ScrFI
>< Mval
>< EccoRII
>< Ecll3el >< Sphl

FIGURE 13.23
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>< DsaV
>< BstOI
>< BstNI
>< BsilLTI
>< Apyl
TTTGTCCGTA TCCAACCTGG TCAAACATTT
10300 10310 10320
>< Eco31lI
>< BsmAI
>< Bsal>< NlalIII
>< Alw261
ATCAGTGTGC CATGAGACCT AATCATACCA
10370 10380 10390
>< Tru9Il
>< Msel
TTTTAACATT GATTATGATT GCGTGTCTTT
10440 10450 10460
>< Rsal

>< Csp6I>< Ddel
>< Afal>< Bfril
GCTGGTACTG ACTTAGAAGG TAAATTCTAT

US 2007/0128224 Al

>< Pael
>< Nspl
>< NspRI
>< Rmal >< Nlalll
>< Mael >< Hphl
TCAGTTCTAG CATGCTACAA TGGTTCACCA TCTGGTGTTT
10330 10240 10350 10360
>< Sau3Al
>< Ndell
>< MboI>< NlalIIl
>< Dpnil
>< Tru8I>< Dpnl
>< Tru9l >< Msel >< Bspl43I
>< Msel >< BSpAI>< Alwl
TTAAAGGTTC TTTCCTTAAT GGATCATGTG GTAGTGTTGG
10400 10410 10420 10430
>< Zsp21
>< PpulOIl
>< NsilI>< SfaNI
>< Ndel
>< Mphl1031 Rsal ><
>< EcoT221 CspbI ><
> < Avalll >< Alul Afal ><
CTGCTATATG CATCATATGG AGCTTCCAAC AGGAGTACAC
10470 10480 10490 10500
>< Sinl
>< Sau9e6l
>< NspIV
>< NspHII >< Sfcl
>< Ecod7I Rsal ><
>< Cfr131 PstI ><
>< BsiZl >< FnudHI
>< BmelBI >< HindII Csp6bI ><
>< Avall >< HincII >< BspWI
>< Asul>< Bsgl >< BbvI >< BspMI Afal >«

GGTCCATTTG TTGACAGACA AACTGCACAG GCTGCAGGTA

10510 10520 10530 10540 10550 10560 10570
>< Tru9l >< NlalIlI
>< Msel >< BbvlI >< FnudHI Hphl ><
CAGACACAAC CATAACATTA AATGTTTTGG CATGGCTGTA TGCTGCTGTT ATCAATGGTG ATAGGTGGTT
10580 10590 10600 10610 10620 10630 10640
>< Tru9l
>< Tfil .
>< Msel >< Rsal
>< Hphl >< Tru8l >< Cspé6l
' >< HinfX >< Msel >< Afal
TCTTAATAGA TTCACCACTA CTTTGAATGA CTTTAACCTT GTGGCAATGA AGTACAACTA TGAACCTTTG
10650 10660 10670 10680 10630 10700 10710
>< Sinl
>< Sau961
>< PssT
>< PspSIl
>< PpuMl
>< Nsplv
>< NspHII
>< Nlalv

FIGURE 13. 24
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>< Eco01091
>< Ecoq71
>< Sau3Al .>< Drall
>< NdeIl >< Cfrl3I
>< MboIl >< BsiZl
>< DpnII>< N1alIII >< BscBI
>< DpnI >< HindII >< BmelS8I >< Ddel
>< BspAlI >< HincII >< Avall >< Bfrl
>< Bspl43I >< Asul >< Mnll >< BbvI
ACACARAGATC ATGTTGACAT ATTGGGACCT CTTTCTGCTC AARCAGGAAT TGCCGTCTTA GATATGTGTG
10720 10730 10740 10750 10760 10770 10780
>< Styl
>< Rsal
>< EcoTl4l
>< Ecol30I
>< Sfcl > < Cspé6l
>< Fnudfl >< FnudHI >< BssTIiI
>< BbvI >< FnudHI >< BsaJdl
>< BbvI >< Alul >< Pstl >< Afal .
CTGCTTTGAA AGAGCTGCTG CAGAATGGTA TGAATGGTCG TACTATCCTT GGTAGCACTA TTTTAGAAGA
10790 10800 10810 10820 10830 10840 10850
>< Styl
>< EcoT14T
>< Ecol30I
>< BssTll
>< Mboll > < MaelIll>< BsaJl
TGAGTITTACA CCATTTGATG TTGTTAGACA ATGCTCTGGT GTTACCTTCC AAGGTAAGTT CAAGAAAATT
10860 10870 10880 10890 10900 10910 10920
>< SfaNI
> < Sdul
> < Nspll >< Tru9l Rsal ><
>< Tru9I> < Bspl2861 >< Msel >< Tfil Cspb6l ><
>< Msel > < Bmyl >< Fokl >< HinflI Afal ><
GTTAARGGGCA CTCATCATTG GATGCTTTTA ACTTTCTTGA CATCACTATT GATTCTTGTT CAAAGTACAC
10930 10940 10950 10960 10970 10980 10990
>< XmnI >< MunI
>< BsmI FnudHI >
>< BscCI BspWI ><
>< MaellT >< Asp7001 >< BbvI Bbvl >
AGTGGTCACT GTTTTTCTTT GTTTACGAGA ATGCTTTCTT GCCATTTACT CTTGGTATTA TGGCAATTGC
11000 11010 11020 11030 11040 11050 11060
>< Nspl .
>< NspHI >< Tru9l
>< NlalIl- >< Msel >< Bsml
>< BspWI >< Fnu4HI>< BspWI >< BscCI >< Maelll
TGCATGTGCT ATGCTGCTTG TTAAGCATAA GCACGCATTC TTGTGCTTGT TTCTGTTACC TTCTCTTGCA
11070 11080 11090 11100 11110 11120 11130
>< SfaNI
>< Rmal
> < NspI >< MamI
> < NlallI >< HphI
>< Nhel >< BspHI
>< Tru9l >< Mael >< BsiBI >< Nlalll
>< BspWI >< Msel >< AccI> < NspHI>< Alul >< BsaBI >< Nlalll

ACAGTTGCTT ACTTTAATAT GGTCTACATG CCTGCTAGCT GGGTGATGCG
11140 11150 11160 11170 11180

FIGURE 13.25
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>< Tru9l
>< Msel
> < Rmal > < Esp4l
> < Mael >< EcoS571
>< Alul > < AflII >< Alul
TGGCTGACAC TAGCTTGTCT GGTTATAGGC TTAAGGATTG TGTTATGTAT GCTTCAGCTT TAGTTTTGCT
11210 11220 11230 11240 11250 11260 11270
>< Rmal
>< Maell
>< Mael
> < NlalIll >< SfaNI >< Fnu4HI
>< BspHI >< Alul >< BbvI >< AflIII
TATTCTCATG ACAGCTCGCA CTGTTTATGA TGATGCTGCT AGACGTGTTT GGACACTGAT GAATGTCATT
11280 11290 11300 11310 11320 11330 11340
>< Sau961
>< Pall
>< NspIV
>< NlalIIl
>< HaeIll
>< Sau3Al > < Ddel
>< Ndell >< Cfri3I
>< Mbol >< BsuRI
>< DpnIl >< BsiZl
>< Dpnl >< Bshl
>< Bspl43I > < Bfrl
: >< Accl >< BspAI>< Alul >< Asul
ACACTTGTTT ACAAAGTCTA CTATGGTAAT GCTTTAGATC AAGCTATTTC CATGTGGGCC TTAGTTATTT
11350 11360 11370 11380 11390 11400 11410
>< Rmal
>< NlalIIl
>< MaelI>< Sfcl
>< MaelIl >< Mnll >< Maelll >< Alul>< Alul
CTGTAACCTC TAACTATTCT GGTGTCGTTA CGACTATCAT GTTTTTAGCT AGAGCTATAG TGTTTGTGTG
11420 11430 11440 11450 11460 11470 11480
Ddel >
>< Bsrl >< NlalII BfrlI >
TGTTGAGTAT TACCCATTGT TATTTATTAC TGGCAACACC TTACAGTGTA TCATGCTTGT TTATTGTTTC
11490 11500 11510 11520 11530 11540 11550
>< Pall
>< Haelll
>< Fnu4HI >< BsuRI
. >< Bbvl >< Fnu4BI >< BspWI
>< BbvlI >< BspWI >< BshlI >< Eco571 >< Maelll
TTAGGCTATT GTTGCTGCTG CTACTTTGGC CTTTTCTGTT TACTCAACCG TTACTTCAGG CTTACTCTTG
11560 11570 11580 11590 11600 11610 11620
>< ScrFl
>< Mval
>< EcoRIl
>< Ecll361
>< DsaV
>< BstOI
>< BstNI
>< Eco31il >< BsiLl
>< BsmAI > < BsaJl
>< Bsal >< BsadJl

FIGURE 13. 26
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. >< DrdI >< Alw26I >< Apyl Ddel ><
GTGTTTATGA CTACTTGGTC TCTACACAAG AATTTAGGTA TATGAACTCC CAGGGGCTTT TGCCTCCTAA
11630 11640 11650 11660 11670 11680 11690
>< Tru9l
>< Msel
>< SfaNI > < HindIII> < Tru$%l
>< Mnll >< Alul > < Msel > < Mnll > < Nlalll
GAGTAGTATT GATGCTTTCA AGCTTAACAT TAAGTTGTTG GGTATTGGAG GTARAACCATG TATCAAGGTT
11700 11710 11720 11730 11740 11750 11760
>< Vnel
>< Snol
>< Sdul
>< NspIl
>< HgiAl
>< Bspl286I
>< Bmyl >< Rsal
>< Rsal >< ApalLI >< Mboll
>< Csp61 >< Alwq4l >< Cspb6bI - Ddel >
>< Afal >< Maell >< Alw2ll >< Afal Bfrl >
GCTACTGTAC AGTCTAAAAT GTCTGACGTA AAGTGCACAT CTGTGGTACT GCTCTCGGTT CTTCAACAAC
11770 11780 11790 11800 11810 11820 11830
>< NspII> < Rsal
>< Dralll
. >< Sdul>< Csp6l
>< MboII >< Bspl2861
>< HinfI >< Plel >< Bmyl > < Afal >< MboIl
TTAGAGTAGA GTCATCTTCT AARATTGTGGG CACAATGTGT ACAACTCCAC AATGATATTC TTCTTGCAAA
11840 11850 11860 11870 11880 11890 11900
>< TthHB8I
>< Taql Sfcl ><
>< HindIII >< MboIl >< NlaIll
>< Alul - > < Eco57I >< BspWI Accl ><
AGACACAACT GAAGCTTTCG AGAAGATGGT TTCTCTTTTG TCTGTTTTGC TATCCATGCA GGGTGCTGTA
11910 11920 11930 11940 11950 11960 11970
>< Vspl
>< Tru9l > < Ksp6321
>< Msel >< TthHB8I > < Earl
>< Asnl >< Tagql >< MboIl > < Eaml1041
>< AseI>< Mnll >< Begl/a >< EcoS571 >< Eco571 >< Bcgl
GACATTAATA GGTTGTGCGA GGAAATGCTC GATAACCGTG CTACTCTTCA GGCTATTGCT TCAGAATTTA
11980 11990 12000 12010 12020 12030 12040
>< Stul
>< ScrfFl
>< Pall
>< Mval>< HaeIll
>< EcoRilI>< Eccl471
>< Ecli361
>< DsaV  >< BsuRI
>< BstoOl
>< BstNI
>< BspWI
>< BsilI
>< FnudHI >< BsaJI >< BshI ’ TEil ><
>< Ndel >< BspWI>< MnlI >< Bgll >< Sfcl HinfI ><
>< Acil >< ApyI>< Aatl > < Alul

FIGURE 13. 27
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GTTCTTTACC ATCATATGCC GCTTATGCCA CTGCCCAGGA GGCCTATGAG CAGGCTGTAG CTAATGGTGA

12050 12060 12070 12080 12090 12100 12110
>< Xmnl >< Tru9l >< SfaNI
>< Hphl >< Msel >< Ddel
>< Asp1001 >< EcoS71 >< Bbvl Fnud4HI ><
TTCTGAAGTC GTTCTCAAAA AGTTAAAGAA ATCTTTGAAT GTGGCTAARAT CTGAGTTTGA CCGTGATGCT
12120 12130 12140 . 12150 12160 12170 12180
Xholl ><
Sau3Al ><
NdeIl ><
Mnll >
>< Mnpll
>< ME1IL
> < Sau3Al >< Mbol
> < Ndell . DpnIl ><
> < MboI Dpnl ><
> < DpnII Ddel ><
>< DpnI ) BstYI ><
>< BspWI >< RsalBspAIl ><
. > < BspAl >< Csp6IBspld31 ><
>< NlaIII >< Bspl43I >< AfalBglII ><
GCCATGCAAC GCAAGTTGGA AAAGATGGCAR GATCAGGCTA TGACCCAAAT GTACAAACAG GCAAGATCTG
12190 12200 12210 12220 12230 12240 12250
>< Spel >< Ksp6321 > < HindIII
>< Rmal >< Ddel >< SfaNI
>< Maelll . >< MboIl >< Eamll04I >< BspWI
>< Mael >< BspWI >< BarI>< BfrI >< Alul
AGGACAAGAG GGCARAAAAGTA ACTAGTGCTA TGCAAACAAT GCTCTTCACT ATGCTTAGGA AGCTTGATAA
12260 12270 12280 12290 12300 12310 12320
>< Thal
>< MvnI
>< HRinPll
>< Rin6I
>< Hhal
>< Cfol
>< BstUI
>< Tru9l >< Bsp50I
~ >< Msel >< AcclT Sfecl ><
TGATGCACTT AACAACATTA TCAACAATGC GCGTGATGGT TGTGTTCCAC TCAACATCAT ACCATTGACT
12330 12340 12350 12360 12370 12380 12390
>< Rsal
>< Nlalv
>< Eco64l
>< Cspé6l
>< BslT
>< BsiYI>< Kpnl
>< BscBI
>< BanlI
>< Asp718
>< NlalTlfl >< Afal
>< BstXI >< AccBll >< Maelll
>< FnudHl >< Bbvl >< Acc65I Bsgl ><
ACRGCAGCCA AACTCATGGT TGTTGTCCCT GATTATGGTA CCTACAAGAR CACTTGTGAT -GGTAACACCT
12400 12410 12420 12430 124490 - 12450 12460
>< Zsp2l

>< Ppul0I
' FIGURE 13..28
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>< NsiI
>< Mphl1103I
>< NdeI>< EcoT221 Ddel ><
>< AvalIIl >< SfaNI >< SfaNI >< Acil BfrI ><
TTACATATGC ATCTGCACTC TGGGAAATCC AGCAAGTTGT TGATGCGGAT AGCAAGATTG TTCAACTTAG
12470 12480 12490 12500 12510 12520 12530
>< Pall
>< Haelll >< MnlI >< DdelDdel ><
>< Tru9I>< NlaIll - >< BsuRI >< MaeIll >< BspWI
>< MselI>< HphI > < XcmI>< Bshl >< Alul BspWI ><
TGAAATTAAC ATGGACAATT CACCAAATTT GGCTTGGCCT CTTATTGTTA CAGCTCTAAG AGCCAACTCA
12540 12550 . 12560 12570 12580 12580 12600
Rsal ><
NlaIv ><
Kpnl ><
>< FnudHl
Eco641 ><
Csp61 ><
>< Tru9l BscBI ><
>< Pvull Asp718 ><
>< PspSI Afal ><
>< NspBII >< AciI>< Banl
>< Msel >< Hinfl >< Plel AccBllI ><
>< Alul > < Sfel >< DdeI>< Bsrl >< PshAI  Acc65I >< -
GCTGTTAAAC TACAGAATAA TGAACTGAGT CCAGTAGCAC TACGACAGAT GTCCTGTGCG GCTGGTACCA
12610 12620 12630 12640 12650 12660 12670
>< TthHBBI
>< Tagl
>< Sful
>< NspV
>< Mnll
>< Lspl
>< Csp451
>< BstBI
>< Rsal ‘ >< Bspllol
>< Cspél >< BsiCI
>< Alul >< Bpuldl
>< Afal >< Asull
CACAAACAGC TTGTACTGAT GACAATGCAC TTGCCTACTA TAACAATTCG AAGGGAGGTA GGTTTGTGCT
12680 12690 12700 12710 12720 12730 12740
>< ¥XholX
>< Sau3Al
" >< Ndell
>< Mf1I
>< Mbol
>< DpnIl
>< DpnI
>< BstYI >< Tf£il >< Rsal
>< BspAI >< Rmal >< Cspé6l
>< Bspl43I >< Hinfl >< Csp6I>< Rsal
>< BglII >< Mael >< Ddel >< AfaI>< Afal
GGCATTACTA TCAGACCACC AAGATCTCAA ATGGGCTAGA TTCCCTAAGA GTGATGGTAC AGGTACAATT
12750 12760 12770 12780 12790 12800 © 12810
>< Sau961l
>< Pssl
>< Pall
>< NspIV

FIGURE 13.29
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>< Raelll
>< ‘Eco01091
>< Drall
>< Cfr131
>< BsuRI
>< Nlalv >< BsizZl Rsal >
>< Bsrl >< Bshl Csp6I ><
>< BscBl > < MaeIlIl. >< Asul Afal >
TACACAGAAC TGGAACCACC TTGTAGGTTT GTTACAGACA CACCAAAAGG GCCTAAAGTG AAATACTTGT
12820 12830 12840 12850 12860 12870 12880
>< Sfcl
> < MboIl
Maell >«

>< FnudHI >< Rsal
>< Eco571 >< Cspé6l

>< Tru9l > < BbsI
>< Msel >< MnlI >< Bbvl >< AluI >< Afal
ACTTCATCAA AGGCTTAAAC AACCTAAATA GAGGTATGGT GCTGGGCAGT TTAGCTGCTA CAGTACGTCT
12890 12900 12910 12920 12930 12940 12950
>< Rsal
>< Sfcl >< Cspé6Il
>< BspWI >< Afal >< BspMI Accl ><
TCAGGCTGGA AATGCTACAG AAGTACCTGC CAATTCAACT GTGCTTTCCT TCTGTGCTTT TGCAGTAGAC
12960 12970 12980 12990 13000 13010 13020
>< Rmal
>< Mnll
>< Mael >< Hphl
CCTGCTAAAG CATATAAGGA TTACCTAGCA AGTGGAGGAC AACCAATCAC CAACTGTGTG AAGATGTTGT
13030 13640 13050 13060 13070 : 13080 13090
>< SinlI
>< Saud6l
>< NspIV
>< NspHII
>< NlalII
>< Eco471
>< Eaml105I
>< Cfri3l
>< Rsal >< Rsal >< BsSiZI
>< MboIl >< Csp6i >< Bmel8I >< Xeml
>< Csp6l >< Bsrl >< Avalrl Plel ><
>< Afal >< Afal >< MaeIll >< Alul >< Asul> < Hinfl
GTACACACAC TGGTACAGGA CAGGCAATTA CTGTAACACC AGAAGCTAAC ATGGACCAAG AGTCCTTTGG
13100 13110 . 13120 13130 13140 13150 13160
: >< Tfil
>< SfaNI >< Maelll
>< NlalIlr >< FokI >< Hinfl
TGGTGCTTCA TGTTGTCTGT ATTGTAGATG CCACATTGAC CATCCAAATC CTAAAGGATT CTGTGACTTG
13170 13180 13190 13200 13210 13220 13230
> < Rsal
>< MaelIl
>< Cspé6l] >< Ddel
> < Afal >< BsrlI >< Bfrl
AAAGGTAAGT ACGTCCAAAT ACCTACCACT TGTGCTAATG ACCCAGTGGG TTTTACACTT AGAARCACAG
13240 13250 13260 13270 13280 13290 13300
>< Thal

FIGURE 13.30
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>< SfaNl
>< Mvnl
>< BstUI
>< Rsal >< Bsp501
>< Cspbl >< Acil
>< Afal >< Acil >< Sfel >< Maelll >< AcclISfaNl ><
TCTGTACCGT CTGCGGAATG TGGAAAGGTT ATGGCTGTAG TTGTGACCAA CTCCGCGAAC CCTTGATGCA
13310 13320 13330 13340 13350 13360 13370
>< Zsp2I
> < SfaNI-
>< Mphl103I>< Tru9l
>< PpulOI>< Maell Fnu4HI ><
>< NsilI> < FokI Bsgl ><
>< EcoT22I >< Msel >< BbvI
>< AciI>< Avalll >< Dral >< Acil >< FnudHI AciI ><
GTCTGCGGAT GCATCAACGT TTTTAAACGG GTTTGCGGTG TAAGTGCAGC CCGTCTTACA CCGTGCGGCA
13380 13390 13400 13410 13420 13430 13440
>< Spel
>< Scal
>< Rsal
>< Rmal
>< Mael
> < Cspél >< Sfcl >< BspWI
>< BspWI >< Afal >< Accl >< Bcgl/a Begl >
CAGGCACTAG TACTGATGTC GTCTACAGGG CTTTTGATAT TTACAACGAA AAAGTTGCTG GTTTTGCAAA
13450 13460 13470 13480 13490 13500 13510
>< Scrfil
>< Mval
>< Mnll
>< EcoRII
>< Ecll1361
>< BstOI
>< BstNI
>< Bsll
>< DsaV >< BsiYI
>< BsiLI >< Plel
>< Apyl > < FokI >< Hinfl
GTTCCTAAAA ACTAATTGCT GTCGCTTCCA GGAGAAGGAT GAGGAAGGCA ATTTATTAGA CTCTTACTTT
13520 13530 13540 13550 13560 13570 13580
>< NlaIll
>< Ksp6321
>< EarI
>< Tru9l >< Eamll041
>< Msel >< BsmAI ’ >< Tru9l
>< MnlY >< Alw261 >< Mboll >< Msel
GTAGTTAAGA GGCATACTAT GTCTAACTAC CAACATGAAG AGACTATTTA TAACTTGGTT AARAGATTGTC
13590 13600 13610 13620 13630 13640 13650
>< Rsal
>< Nlalv
> < NlaTll
>< Kpnl
>< Hphl
> < Eco641
>< Csp6I
>< BscBI
> < Banl
> < Asp718

FIGURE 13.31
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>< Maelll »>< Afal

>< NspBII > < AccBll MaelIl ><
>< Acil >< Nlalll > < Acc65I > < Hgal
CAGCGGTTGC TGTCCATGAC TTTTTCAAGT TTAGAGTAGA TGGTGACATG GTACCACATA TATCACGTCA
13660 13670 13680 13690 13700 13710 13720
>< Mnll
>< Maell
GCGTCTAACT AAATACACAA TGGCTGATTT AGTCTATGCT CTACGTCATT TTGATGAGGG TAATTGTGAT
13730 13740 13750 13760 13770 13780 13790
>< Trud9l:
>< Msel >< MaeIIl >< Munl
ACATTAAAAG AAATACTCGT CACATACAAT TGCTGTGATG ATGATTATTT CAATAAGAAG GATTGGTATG
13800 13810 13820 13830 ‘13840 13850 13860
>< Thal
>< MvnI
>< Mlul
>< BstUI >< Rsal
>< Bsp501 ) >< HphI
>< Tfil >< Af1I11 >< Ddel >< Csp6l Tru9l ><
>< Hinfl >< Accll >< BfrI >< Afal Msel ><
ACTTCGTAGA GAATCCTGAC ATCTTACGCG TATATGCTAA CTTAGGTGAG CGTGTACGCC AATCATTATT
13870 13880 13890 13900 13910 13920 13930
XholIT >
Sau3Al >
Ndell >
ME1T >
> < SfaNI >< Rsal MboIl >
>< Rsal > < Cspé6I Dpnll >
>< Cspél >< BspWI BstYI >
>< Afal >< SfalI >< Afal BspAI >
AARGACTGTA CAATTCTGCG ATGCTATGCG TGATGCAGGC ATTGTAGGCG TACTGACATT AGATAATCAG
13940 13950 13960 13970 13980 13990 14000
> < Scrfl
> < Mval
>< 'FnudHI
>< EcoRII
> < Ecll1361
> < BstOI
> < BstNI
>< Tru9l >< Rsal >< Bsll
>< Msel >< Rsal > < Hphl >< BsiYI
>< Dpnl >< Cspé6l >< Cspb6l > < BsiLI
>< Bspl43I >< Bsrl > < Bbvl > < Apyl '
>< AlwI >< Afal >< Afal >< DsaV >< Acil
GATCTTAATG GGAACTGGTA CGATTTCGGT GATTTCGTAC AAGTAGCACC AGGCTGCGGA GTTCCTATIG
14010 14020 14030 14040 14050 14060 14070
>< SfaNl
. >< Rmal > < Hinf7l
>< MamI >< Mnl1l >< FnudHIPlel ><
>< T£iI >< SfaNI >< BsiBI >< Mael >< Ddel
>< Hinfl >< FokI >< BsaBI >< BbvlI >< BspWI Ndel ><
TGGATTCATA TTACTCATTG CTGATGCCCA TCCTCACTTT GACTAGGGCA TTGGCTGCTG AGTCCCATAT
14080 14090 14100 14110 14120 14130 14140
>< Sau3Al
>< Ndell

FIGURE 13.32
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>< Mbol

>< Maml

>< Dpnll TthillI ><
>< Dpnl MboIl ><

>< BspWI >< Ksp6321

>< BspAl >< Eaml1041
>< Bspl431 >< ¥Xcml >< BsmAl

>< BsiBI >< Tru9l >< Barl Aspl ><

>< BsaBl >< FokI >< Msel >< Alw26I

GGATGCTGAT CTCGCAARAC CACTTATTARA GTGGGATTTG CTGARATATG ATTTTACGGA AGAGAGACTT

14150 14160 14170 14180 14190 14200 14210
> < 8inI
> < Sau9e6l
> < NsplIV
>< NspHII
>< TthHBBI >< Nlalv
>< Taql >< FokI
>< Mcrl > < Ecodl1
> < Ksp6321 . > < Cfrl3il
> < Earl > < Bsill
> < Eamll041 >< Sspl>< BscBI
>< BsmAl > < Tru9l > < BmelS8I
>< MboIl >< BsiEI> < Msel > < Avall >< Tru9l
>< Alw261L >< Dral > < Asul >< Munl >< Msel
TGTCTCTTCG ACCGTTATTT TAAATATTGG GACCAGACAT ACCATCCCAA TTGTATTAAC TGTTTGGATG
14220 14230 14240 14250 14260 14270 14280
Sinl ><
Sau96I ><
NspIV >«
NspHII >
Ecod471I ><
Cfri3l ><
BsizI ><
Bmel8I ><
>< Trud9l Avall ><
. >< FokI >< Msel Asul >«
ATAGGTGTAT CCTTCATTGT GCAAACTTTA ATGTGTTATT TTCTACTGTG TTTCCACCTA CAAGTTTTGG
14290 14300 14310 14320 14330 14340 14350
><' Spel
>< Rmal
>< Mael >< Sspl >< Bsrl
ACCACTAGTA AGAAAAATAT TTGTAGATGG TGTTCCTTTT GTTGTTTCAA CTGGATACCA TTTTCGTGAG
14360 14370 14380 14390 14400 14410 14420
>< Thal>< Esp3l
>< Ddel
>< BstUI
>< Rsal >< Bsp501 >< BsmBI
>< Hinfl >< Plel >< MvnI>< BsmAl
> < Cspé6I >< Hgal>< Alul >< Alw261
- >< Afal >< Fokl >< Accll > < Bbvl
TTAGGAGTCG TACATAATCA GGATGTARAC TTACATAGCT CGCGTCTCAG TTTCAAGGAA CTTTTAGTGT
14430 14440 14450 14460 14470 14480 14490
>< Zsp21
>< Sohl
>< PpulOl
>< Pael
>< NspI

FIGURE 13.33
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>< Sau3Al >< NspHI

>< Ndell >< Nsil
>< Mbol >< N1lalIll
>< Dpnll >< Mphl1103X >< Nspl
> < Dpnl >< FnudHI NspHI ><
>< Fnu4HI>< BspWI >< EBEcoT22I N1aIll ><
>< BspAl >< BspWI >< BspWI
> < Bspld3I> < AvalIl > < AlwNI >< Rmal - >< Bsgl
>< Alwl >< Alul >< Alul >< BbvI >< Mael >< BbvI
ATGCTGCTGA TCCAGCTATG CATGCAGCTT CTGGCAATTT ATTGCTAGAT AAACGCACTA CATGCTTTTC
14500 - 14510 14520 14530 14540 14550 . 14560
>< Scrfl
>< Ncil
>< Mspl
>< Bpall
>< FnudHI >< Hapll
>< AlwNI >< DsaV >< Tru9%l
>< Alul >< Benl >< Msel
AGTAGCTGCA CTAACAAMACA ATGTTGCTTT TCAAACTGTC AAACCCGGTA ATTTTAATAA AGACTTTTAT
14570 14580 14590 14600 14610 " 14620 14630
>< TrudI . . Ddel ><
>< Msel >< MbolIl BbvI ><
GACTTTGCTG TGTCTAAAGG TTTCTTTAAG GAAGGAAGTT CTGTTGAACT AAAACACTTC TTCTTTGCTC
14640 14650 14660 14670 14680 14690 14700
>< Fokl EcoRV >«
>< Fnu4HI . Eco32I ><
AGGATGGCAA CGCTGCTATC AGTGATTATG ACTATTATCG TTATAATCTG CCARACAATGT GTGATATCAG
14710 14720 14730 14740 14750 14760 14770
>< Vspl
>< Tru9l
>< Msel
>< Asnl
- >< MaeIlIl >< Asel
ACBACTCCTA TTCGTAGTTG AAGTTGTTGA TAAATACTTT GATTGTTACG ATGGTGGCTG TATTAATGCC
) 14780 14790 14800 14810 14820 14830 14840
>< Tru9l
>< Msel >< Pvull
>< Hpal >< PspS5I > < Xeml .
>< HindII >< NspBII >< Tru9l RmaT ><
>< HincII >< Alul >< Msel Mael ><
AACCAAGTAA TCGTTAACAA TCTGGATAAA TCAGCTGGTT TCCCATTTAA TAAATGGGGT AAGGCTAGAC
14850 14860 14870 14880 14890 14900 14910
>< SfaNI >< Thal
>< Sau3Al >< Mvnl
>< NdeII >< BstUI
>< Mbol >< Bstl107I
>< Dpnll >< BspWI >< FoklI
>< Dpnl >< Bsp501
>< Plel >< Bspl431 >< Accli>< Ddel
>< HinfI>< MnlI >< BspAl >< Alwl >< Accl
TTTATTATGA CTCAATGAGT TATGAGGATC AAGATGCACT TTTCGCGTAT ACTAAGCGTA ATGTCATCCC
14920 14930 14940 14950 14960 14370 14980
>< Sstl
>< Sdul
>< Sacl

FIGURE 13.34
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>< NspIl
>< HgiAl
>< Eco241
>< Tru%l > < Ecll3611
>< Tfil >< Bspl2B61
>< Msel >< Bmyl
>< Hinfl >< BanIl
> < Esp4l >< Alw2ll
> < Af1l11 >< BspWl > < Alur >< Alul
TACTATAACT CARATGAATC TTAAGTATGC CATTAGTGCA AAGAATAGAG CTCGCACCGT AGCTGGTGTC
14990 15000 15010 15020 15030 15040 15050
Rmal ><
>< Scal > < Mnll
>< SfcI>< Rsal Mael ><
>< BsmAI >< Csp6l >< Fnu4HI
>< Alw26I >< Afal >< Acil
TCTATCTGTA GTACTATGAC ARATAGACAG TTTCATCAGA AATTATTGAA GTCAATAGCC GCCACTAGAG
15060 15070 15080 15090 15100 15110 15120
>< Tru91
>< Alul >< Msel
GAGCTACTGT GGTAATTGGA ACAAGCAAGT TTTACGGTGG CTGGCATAAT ATGTTAAAAA CTGTTTACAG
15130 15140 15150 15160 15170 15180 15190
' NspI ><
NspHI ><
NlaIII ><
>< NlaIlI
DdeI ><
BspWI >«
>< Maelll Bfri ><
TGATGTAGAA ACTCCACACC TTATGGGTTG GGATTATCCA ARATGTGACA GAGCCATGCC TAACATGCTT
15200 15210 15220 15230 15240 15250 15260
> < Pall
> < HaellX
> < BsuRI
> < Bshl >< MnlI ' >< Maelll © Sfel ><
AGGATAATGG CCTCTCTTGT TCTTGCTCGC AARACATAACA CTTGCTGTARA CTTATCACAC CGTTTCTACA
15270 15280 15290 15300 15310 15320 15330
Trudl ><
‘ScrFI >
Mval >
>< Msel
>< . Mstl FokI ><
>< HinP1lI EcoRII >«
>< Hin6I Ecll3e6l >
> < Hhal DsaV ><
>< FspI BstOI >
>< Fdill >< N1alll BstNI >
> < Cfol>< Tru9l > < Fnu4RI BsiLI >
>< Alul >< AvilI >< Msel >< Acil Apyl >
GGTTAGCTAAR CGAGTGTGCG CAAGTATTAA GTGAGATGGT CATGTGTGGC GGCTCACTAT ATGTTAAACC
15340 15350 15360 15370 15380 15390 15400
> < SfaNl
>< Mspl
>< Hpall >< Hphl >< Tru9l Maelll ><
>< HaplI >< BspWI >< Msel Alul >«
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AGGTGGRACA TCATCCGGTG ATGCTACAAC TGCTTATGCT AATAGTGTCT TTAACATTTG TCAAGCTGTT
15410 15420 15430 15440 15450 15460 15470

>< Drdl
>< BspWI >< Alul > < Acil v
ACAGCCAATG TARATGCACT TCTTTCAACT GATGGTAATA AGATAGCTGA CAAGTATGTC CGCAATCTAC
15480 15490 15500 15510 15520 15530 15540

>< Sau3Al
>< Ndell
>< Mbol
> < Maml
>< Fbal
>< DpnII
>< Dpnl
>< BspHl
>< BspAI
>< Bspl431
>< BsiQI
>< Sfcl > < BsiBI>< Nlalll
>< BsmAI > < BsaBI>< FokI
>< Alw26lI >< BelI>< EcoRI FokI ><
AACACAGGCT CTATGAGTGT CTCTATAGAA ATAGGGATGT TGATCATGAA TTCGTGGATG AGTTTTACGC
15550 15560 15570 15580 15590 15600 15610

>< Tfil
>< SfaNl
>< NlalIll
>< BspMI1 >< Hinfl >< MaelIll
TTACCTGCGT AAACATTTCT CCATGATGAT TCTTTCTGAT GATGCCGTTG TGTGCTATAA CAGTAACTAT
15620 15630 15640 15650 15660 15670 15680

> < Rmal
>< Nhel >< Tru9l
>< FnudHI > < Mael >< Tru9l
>< Acil >< Alul >< Msel >< Msel MnlI ><
GCGGCTCAAG GTTTAGTAGC TAGCATTAAG AACTTTAAGG CAGTTCTTTA TTATCAAAAT BAATGTGTTCA
15690 . 15700 15710 15720 15730 15740 15750

>< Sinl
>< Sau96r
>< Pssl
>< Psp5II
>< PpuMI
>< NsplV
>< NspHII
>< Eco0109]
>< Eco471
>< Drall
>< Cfrl31
>< BsiZI
>< bdel >< Bmel81
><-Nlalll >< BsmAI >< Avall
>< Ddel >< Alw26l >< Asul >< Mnll
TGTCTGAGGC AAAATGTTGG ACTGAGACTG ACCTTACTAA AGGACCTCAC GAATTTTGCT CACAGCATAC
15760 15770 15780 15790 15800 15810 15820

>< Xholl
>< Sau3Al
>< Ndell
>< Mf1T
>< Mbol

FIGURE 13. 36
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>< Rsal >< Dpnll
>< Maell >< Dpnl > < Sspl
>< Csp6l >< BstYI HinPlI ><
>< BsaAl >< BspMI Hin6I ><
>< Af1IIX >< BspAl Hhal ><
>< Afal >< AlwI>< Bspl43l Cfol ><

ATGATTACGT GTACCTGCCT TACCCAGATC CATCAAGAAT ATTAGGCGCA

US 2007/0128224 Al

15830 15840 15850 15860 15870 15880 15890
>< Rsal >< SfaNI
>< TthHB81 >< Csp6l >< MaeIll
>< Tagl >< Afal Bsri ><
GGCTGTTTTG TCGATGATAT TGTCAAAACA GATGGTACAC TTATGATTGA AAGGTTCGTG TCACTGGCTA
15900 15910 15920 15930 15940 15950 15960
> < FokI
>< BspWI .
TTGATGCTTA CCCACTTACA AAACATCCTA ATCAGGAGTA TGCTGATGTC TTTCACTTGT ATTTACAATA
15970 15980 15990 16000 16010 16020 16030
>< Van9ll
>< PfIMI
>< NspI
> < PalI>< NspHI
> < MscI>< NlaIll
> < HaelIll
> < BsuRI
>< Bsrl
>< Eael >< BslI >< Nspl
> < BshI>< BsiYI >< NspHI
>< NlaIlIl >< Af1III >< Af1TII
>< Maelll >< Alul > < BalI>< AccB7I >< Nlalll
CATTAGAAAG TTACATGATG AGCTTACTGG CCACATGTTG GACATGTATT CCGTAATGCT AACTAATGAT
16040 16050 16060 16070 16080 16090 16100
>< Rsal> < NlalVv
>< Mnll
>< Cspbl >< Ddel >< Rsal
>< Bsrl >< MnlI >< Cspé6l
>< Afal> < BscBI >< Afal Sfcl >«
AACACCTCAC GGTACTGGGA ACCTGAGTTT TATGAGGCTA TGTACACACC ACATACAGTC TTGCAGGCTG
16110 16120 16130 16140 16150 16160 16170
>< Nlalv
>< EcoNI
>< Eco3ll
>< Eco064I>< BsmAl
>< BscBI >< Bsll
>< Banl >< BsiYI
>< Acil >< Bsal
>< BspWI >< AccBlI>< Alw261 BbvI ><
TAGGTGCTTG TGTATTGTGC AATTCACAGA CTTCACTTCG TTGCGGTGCC TGTATTAGGA GACCATTCCT
16180 16190 16200 16210 16220 16230 16240
>< Tthllll
>< Fnu4HI >< NlaIlr > < Trudl
>< BspWI >< Aspl > < Msel
ATGTTGCAAG TGCTGCTATG ACCATGTCAT TTCAACATCA CACAARATTAG TGTTGTCTGT TAATCCCTAT
16250 16260 16270 16280 16290 . 16300 16310
>< Scrfl
>< Mval
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>< EcoRII
>< Ecll36l
>< DsaV
>< BstOlI
>< BstNI
>< BsiLl >< Rmal
>< BsaJIl >< Mnll BspWI ><
>< Apyl >< Maelll >< MaelIll >< MaeIl >< Alul

GTTTGCAATG CCCCAGGTTG TGATGTCACT GATGTGACAC AACTGTATCT AGGAGGTATG AGCTATTATT
16320 16330 16340 16350 16360 16370 16380

>< Maelll >< MnlI :

GCAAGTCACA TAAGCCTCCC ATTAGTTTTC CATTATGTGC TAATGGTCAG GTTTTTGGTT TATACAAAAA
16390 : 16400 16410 16420 16430 16440 16450
>< Nspl >< Nspl
>< NspHI > < Tthllll >< NspHI
>< Nl1alIII>< MaelIlI>< MaelIl >< NlalIll

>< Af1IXI >< Aspl >< Af111T
CACATGTGTA GGCAGTGACA ATGTCACTGA CTTCAATGCG ATAGCAACAT GTGATTGGAC TAATGCTGGC
16460 16470 16480 16490 16500 - 16510 16520
>< Rsal
>< pPlel
>< Ddel
>< Cspé6l
>< BsmAI >< HinflI >< Mnll
>< Alw26l >< HindIII Ddel ><
>< Afal >< Alul >< Fnu4HI >< Bbvl

GATTACATAC TTGCCAACAC TTGTACTGAG AGACTCAAGC TTTTCGCAGC AGARACGCTC AAAGCCACTG
16530 16540 16550 16560 16570 16580 16590

> < Thal
- >< Scal
>< Rsal >< Rsal

> < Mvnl
>< Csp6l >< Csp6l

> < BstUI

> < TruSl > < BspS501
> < Msel > < Ndel >< Afal >< Afal
>< Alul > < Accll MnlI >
AGGAAACATT TAAGCTGTCA TATGGTATTG CCACTGTACG CGAAGTACTC TCTGACAGAG AATTGCATCT
16600 16610 16620 16630 16640 16650 16660
MaeIlIl ><
>< MaeIll
>< Eco0651
>< BEco91lI
>< BstPI
>< SfaNI >< Rmal >< BsStEIL
>< NlaIIl >< Mael >< Bsrl
TTCATGGGAG GTTGGAAAAC CTAGACCACC ATTGAACAGA AACTATGTCT TTACTGGTTA CCGTGTAACT
16670 16680 16690 16700 16710 16720 16730
Rsal ><
) >< Mnll
>< Rsal >< Rsal >< Hphl
>< Cspé6l >< Cspé6l >< SfaNI Csp6I ><
>< Afal >< Afal >< Maelll >< Hphl Afal ><

AAAAATAGTA AAGTACAGAT TGGAGAGTAC ACCTTTGAAA AAGGTGACTA TGGTGATGCT ‘GTTGTGTACA

16740 16759 16760 16770 16780 16790 16800
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->< Rsal >< Hphl
>< Cspé6l >< HindII Ddel ><
>< Afal >< Hincll Bfrl ><
GAGGTACTAC GACATACAAG TTGAATGTTG GTGATTACTT TGTGTTGACA TCTCACACTG TAATGCCACT
16810 16820 16830 16840 16850 16860 16870
>< Vnel
>< Snol
>< Sdul
>< NspIl
>< HgiAl > < Sdul
>< Dralll > < NspII
>< Bspl286I > < HgiAl
>< BmyI >< BspWI >< Dralll >< Rsal
>< Apall >< Rmal > < Bspl2861X >< Cspbl
>< Alw44l >< Mael > < Bmyl >< Bsrl
>< Alw21lI > < Alw211 >< Afal Ddel >
TAGTGCACCT ACTCTAGTGC CACARAGAGCA CTATGTGAGA ATTACTGGCT TGTACCCAAC ACTCAACATC
16880 16890 16900 16910 16920 16930 16940
Styl ><
Sinl >
Sau9%erl >
NsplIV >
EcoT141 ><
Ecod471 >
Ecol301 ><
>< Scal Cfr131 >
BssT1lI ><
>< Sphl >< Rsal BsiZl >
>< Pael BsaJl ><
>< NlaiIl Bmel8I >
>< Rmal >< NspI>< Csp6l Avall >
>< Mael >< NspHI>< Afal Asul >
TCAGATGAGT TTTCTAGCAA TGTTGCAAAT TATCAAAAGG TCGGCATGCA AAAGTACTCT ACACTCCAAG
16950 16960 16970 16980 16990 17000 17010
>< Scrfl
>< Rsal
>< Mval
>< EcoRII
>< Ecll3é6l
> < Csp6I
>< BstOI
>< BstNI

>< Xeml >< BslI
>< NspHII  >< BsiYI
>< Bsill
>< Apyl = >< BsrI
>< Dsav>< Afal > < HinfI>< Plel
GACCACCTGG TACTGGTAAG AGTCATTTTG CCATCGGACT TGCTCTCTAT TACCCATCTG CTCGCATAGT

17020 17030 17040 17050 17060 17070 17080
>< SfaNI
>< Sphl >< Pvull
>< Pael >< Psp51
>< NspI >< NspBII
>< NspHI >< FnudHI > < Tru9l
>< Bstl107I1 > < NlaIII>< BspWI >< Sspl
>< Accl >< Nlalil >< Alul >< Bbvl > < Msel
GTATACGGCA TGCTCTCATG CAGCTGTTGA TGCCCTATGT GAAAAGGCAT TAAAATATTT GCCCATAGAT
17090 17100 17110 17120 17130 17140 17150
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> < Thal.
>< Thal
> < Mvnl
>< MvnIl >< Thal
> < HinPlI
>< HinPlIl
>< HinPl1lI >< Mvnl
> < Hin6I'
>< Hin®6I
> < Hhal
>< Hhal >< Hhal
> < Cfol
>< Cfol >< Cfol
> < BstUI
>< BstUI >< BstUI
>< BssHIY
>< BspMI
> < Bsp50I
: >< Bsp50I>< BspS0I Rmal >
>< Tfil >< Hin6I> < Accll Mael >
>< HinfI >< AcclIl >< Accll > < EcoRI
ABRATGTAGTA GAATCATACC TGCGCGTGCG CGCGTAGAGT GTTTTGATAA ATTCAAAGTG AATTCAACAC
17160 17170 17180 17130 17200 17210 17220
>< Zsp2l
>< PpulOI
>< Nsil
>< Mphl11031
>< EcoT221I
>< Bsgl > < Avalll >< DrdI
TAGAACAGTA TGTTTTCTGC ACTGTAAATG CATTGCCAGA AACAACTGCT GACATTGTAG TCTTTGATGA
17230 17240 17250 17260 17270 17280 17296
>< Rmal
>< Mael >< Maell
AATCTCTATG GCTACTAATT ATGACTTGAG TGTTGTCAAT GCTAGACTTC GTGCAABACA CTACGTCTAT
17300 17310 17320 17330 17340 17350 17360
>< Sau3Al
>< Ndell
>< Mbol
>< bpnll
>< Dpni
>< BspAl >< Rmal
>< AlwI>< Bspl431 > < Acil >< Mael SspI ><
ATTGGCGATC CTGCTCAATT ACCAGCCCCC CGCACATTGC TGACTAAAGG CACACTAGAA CCAGAATATT
17370 17380 17390 17400 17410 17420 17430
>< §inl
>< Sau9%96Il
>< NspIV >< Styl
>< NspHII >< NspI
>< Eco471 >< NspHI
>< Cfri131 >< NlalIT
>< BsiZI >< EcoT141
>< BsglI >< Ecol301
>< BmelBI >< BssT1I
>< Tru9l >< Avall >< 8saJl
>< Msel >< Asul> < Af1I}iI
TTAATTCAGT GTGCAGACTT ATGAAAACAA TAGGTCCAGA CATGTTCCTT GGAACTTGTC GCCGTTGTCC
17440 17450 17460 17470 17480 17490 17500
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>< HindII
>< Hincll : >< Alul
TGCTGAAATT GTTGACACTG 'TGAGTGCTTT AGTTTATGAC AATAAGCTAA AAGCACACAA GGATAAGTCA
17510 17520 17530 17540 17550 17560 17570
>< Alul >< NlarlIll
GCTCAATGCT TCAAAATGTT CTACAAAGGT GTTATTACAC ATGATGTTTC ATCTGCAATC AACAGACCTC
17580 17590 17600 17610 17620 17630 17640
>< MnllI
>< EcoNI1 )
>< BslI . . >< Hphl
>< BsiYI >< Alul
AAATAGGCGT TGTARGAGAA TTTCTTACAC GCAATCCTGC TTGGAGARAA GCTGTTTTTA TCTCACCTTA
17650 17660 17670 17680 17690 17700 17710
>< Sfcl >< Ddel >< Tfil
. > < Alul >< Bfrl >< Hinfl
TAATTCACAG AACGCTGTAG CTTCAAAAAT CTTAGGATTG CCTACGCAGA CTGTTGATTC ATCACAGGGT
17720 17730 17740 17750 17760 17770 17780
: > < HindIl
>< ' Tthllll > < HincIlI
>< Aspl >< Acil
TCTGAATATG ACTATGTCAT ATTCACACAA ACTACTGAAA CAGCACACTC TTGTAATGTC AACCGCTTCA
17790 17800 17810 17820 17830 17840 17850
>< XholII
>< Saulil
>< Ndell
T >< Mf11
>< Mbol
>< MamI
>< Dpnll
>< DpnI
>< BstYI
>< BspAl
>< Bspl43I
>< BsiBI
>< BsaBI
>< BspWI >< BglII -
ATGTGGCTAT CACAAGGGCA AARAATTGGCA TTTTGTGCAT AATGTCTGAT AGAGATCTTT ATGACAAACT
17860 17870 17880 17890 17900 17910 17920
>< XbaIl
>< Rmal : >< Maelll
>< Mael >< Maell Bsrl ><
GCAATTTACA AGTCTAGAAA TACCACGTCG CAATGTGGCT ACATTACAAG CAGAARATGT AACTGGACTT
17930 17940 17950 17960 17970 17980 17990
>< Sau3Al
>< Ndell
>< Mboll
>< Mbol
> < FoklI
>< Dpnll >< NlalVv
>< Dpnl >< Eco641
>< BspAIl >< BscBI
>< Tru9l >< Bspl431 >< Banl Mnll ><
>< Msel>< Sfcl >< BbsIl > < Bsrl >< AccB1l1I >< Ddel

FIGURE 13. 41



Patent Application Publication Jun. 7,2007 Sheet 55 of 116  US 2007/0128224 A1

TTTAAGGACT GTAGTAAGAT CATTACTGGT CTTCATCCTA CACAGGCACC TACACACCTC AGCGTTGATA

18000 18010 18020 18030 18040 18050 18060
>< ScrFI
>< Mval
>< EcoRII
>< EcoS571
>< Ecll36l
>< PDsaVv
>< BstQI >< Plel
>< BstNI >< NlaIll
>< HindII>< BsilLI HinfI ><
>< HincII>< Apyl Accl ><
TAAAGTTCAA GACTGAAGGA TTATGTGTTG ACATACCAGG CATACCAAAG GACATGACCT ACCGTAGACT
18070 18080 18090 18100 18110 18120 18130
>< Maelll Thal ><
>< Eco0651 Mvnl ><
>< Eco9lI BstUI ><
>< BstXI BspSO0I ><
>< BstPL >< Acirt

>< BstEII >< HphIl Accll ><
CATCTCTATG ATGGGTTTCA AAATGAATTA CCAAGTCAAT GGTTACCCTA ATATGTTTAT CACCCGCGAA

18140 18150 18160 18170 18180 18190 18200
>< XmnI
© > < Mboll >< SfaNI
> < Maelll >< Rmal
>< Asp7001I : >< NlaIll
>< Alul >< Maell >< Mnll >< Mael
GAAGCTATTC GTCACGTTCG TGCGTGGATT GGCTTTGATG TAGAGGGCTG TCATGCAACT AGAGATGCTG
18210 18220 18230 18240 18250 182860 18270
>< Tru9l
>< Msel
>< Rsal >< Hpal
>< Gsul >< Rmal >< HindII >< Rsal
>< Cspbl >< MnlI >< HinclI >< Cspbl
>< Bpml >< Mael >< Ddel >< Alul Bsrl ><
>< Afal >< Alul >< Sfcl >< Bfrl >< Afal
TGGGTACTAA CCTACCTCTC CAGCTAGGAT TTTCTACAGG TGTTAACTTA GTAGCTGTAC CGACTGGTTA
18280 18290 18300 18310 18320 18330 18340
>< ScrFl
>< Mval
>< MnlI
>< MaelIl
>< -EcoRIT
>< Eco0651
>< EcoNI
>< Ecc9l1
>< Ecll3el
>< DsaV  Tru9l >«
>< Dralll
>< BstPI
>< BstOI
>< BstNl PmelI ><
>< BstEII

>< Bsll Msel ><

>< BsiYI Hphl ><
>< HindIl >< Hphl >< Tru9il >< BsilI Dral >«
>< Hincll >< EcCoRI >< Msel >< Apyl >< Bsrl
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TGTTGACACT GAAAATAACA CAGAATTCAC CAGAGTTAAT GCAAAACCTC CACCAGGTGA CCAGTTTRAA

18350 18360 18370 18380 18390 18400 18410
>< ScrFI
>< Mval
>< EcoRIl
>< Ecll136l
>< DsaVv
>< BstOI
>< BstNI >< Rsal
>< Bsill . Ddel ><
>< BsaJl > < Tru%I>< Cspbl
>< Nlalll >< ApyIl > < Msel »>< Afal
CATCTTATAC CACTCATGTA TAAAGGCTTG CCCTGGAATG TAGTGCGTAT TAAGATAGTA CAAATGCTCA
18420 18430 18440 18450 18460 - 18470 18480
>< NlaIIr
>< HinPlI
>< Tthllll >< Hinel
>< Hinfl > < Hhal
>< Aspl >< Plel > < Cfol >< Alul
GTGATACACT GAAAGGATTG TCAGACAGAG TCGTGTTCGT CCTTTGGGCG CATGGCTTTG AGCTTACATC
18490 18500 18510 18520 18530 18540 18550
>< Sinl
>< Sau961l
>< NsplV
>< NspHII
>< Eco4d71
>< Cfrl3l
>< Scal >< Bsizl
>< Rsal >< BmelB81
>< Cspé6l >< Avalrl >< MaelIl
>< Afal >< Asul >< Af1II1 . >< MaeIlI>< Maell
AATGAAGTAC TTTGTCAAGA TTGGACCTGA AAGAACGTGT TGTCTGTGTG ACAAACGTGC AACTTGCTTT
18560 18570 18580 18590 18600 18610 18620
> < Tfil - >< Tthllll
' > < Hinfl > < Aspl
TCTACTTCAT CAGATACTTA TGCCTGCTGG AATCATTCTG TGGGTTTTGA CTATGTCTAT AACCCATTTA
18630 18640 18650 18660 18670 18680 18690
>< ScrFl
Rsal ><
>< Mval
>< EcoRII
Ecll361 >«
>< DsaVv
Csp6I >< _
BstXI ><
> < Maelll >< BstOI
> < Eco0651 >< BstNI
> < Eco91I >< BsiLl
> < BstPI >< Apyl
>< EcoS57I> < BstEII >< Maelll >< NlaIlIl Afal ><
TGATTGATGT TCAGCAGTGG GGCTTTACGG GTAACCTTCA GAGTAACCAT GACCAACATT GCCAGGTACA
18700 18710 18720 18730 18740 18750 18760
>< SfaNI
>< Rmal
>< Nspl
>< NspHX
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>< Nlalil >< Rmal
>< Mael >< NlaIll TrudSI ><
>< NlaIll >< BspWI >< Mael >< NlalIl
> < AfI1IIX >< BspHI Msel ><
TGGAAATGCA CATGTGGCTA GTTGTGATGC TATCATGACT AGATGTTTAG CAGTCCATGA GTGCTTTGTT
18770 18780 18790 18800 18810 18820 18830
>< Thal
>< Mvnl
>< HinP1lI
>< Hin6I
>< Hhal
>< Cfol .
>< BstUI >< EcoNI> < MnlI .
>< Bsp501 >< BslI >< Tru9l
>< AcclI >< BsiYI >< Ddel >< Msel
AAGCGCGTTG ATTGGTCTGT TGAATACCCT ATTATAGGAG ATGAACTGAG GGTTAATTCT GCTTGCAGAA
18840 18850 18860 18870 18880 18890 18900
>< Rsal
>< Csp6l >< MboIl > < NlaIll
>< Afal >< NlaIIlIl >< BspWI >< BsrI >< BspHI
AAGTACAACA CATGGTTGTG AAGTCTGCAT TGCTTGCTGA TAAGTTTCCA GTTCTTCATG ACATTGGAAA
18910 18920 18930 18940 18950 18960 18970
>< Saul
>< MstIT
>< Eco81I
>< Ddel - Nlalll ><
>< Cvnl >< Espl
>< Bsu36l >< EcoS7I Maelll ><
>< Bse2ll >< Ddel
>< Axyl >< Celll
>< Aocl >< MnllI >< SfaNI >< Bpull021
TCCAAAGGCT ATCAAGTGTG TGCCTCAGGC TGAAGTAGAA TGGAAGTTCT ACGATGCTCA GCCATGTAGT
18980 18990 19000 19010 19020 19030 19040
>< Mnll ' >< Ksp6321
>< HindIII >< EarlI
>< Alul >< MboIl >< Eaml1041
GACAAAGCTT ACAAARATAGA GGAACTCTTC TATTCTTATG CTRCACATCA CGATAAATTC ACTGATGGTG
19050 19060 19070 19080 19090 19100 19110
>< SaulAl
>< Ndell
>< Mbol
>< Maell> < Maelll
>< Dpnll
>< DpnI
>< BspAl HinfI >
>< MaelIIl »>< Bspl43l >< Munl Drdl ><
TTTGTTTGTT TTGGAATTGT AACGTTGATC GTTACCCAGC CRATGCAATT GTGTGTAGGT TTGACACAAG
19120 19130 19140 19150 19160 19170 19180
Zsp21 ><
>< SphI
> < Ppulll
>< Pael
. >< Nspl
>< ScrFl >< NspHI
>< Mvel >< NlalIl
>< EcoRII #phl11031 ><
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>< Ecll361
>< DsaV
>< BstOI
>< BstNI
>< BsiLI
. >< Plel >< Apyl
AGTCTTGTCA AACTTGAACT TACCAGGCTG TGATGGTGGT AGTTTGTATG
19190 19200 19210 19220 19230
>< Tru9l
> < Munl
R >< TthHB81 >< Msel
>< Begl/a >< Taql >< Dral
>< Alul >< Becgl
ACTCCAGCTT TCGATAAAAG TGCATTTACT BATTTAAAGC AATTGCCTTT
19260 19270 19280 19290 19300
>< Plel
>< NlalIl
>< BsmAI
>< HinfI>< Alw26I
CTTGTGAGTC TCATGGCAAAR CAAGTAGTGT CGGATATTGA TTATGTTCCA

19330 19340 19350

TACACGATGC AATTTAGGTG GTGCTGTTTIG

19400 19410 19420
>< FokI
TATARATATGA TGATTTCTGC TGGATTTAGC
19470 19480 19490
>< ScrFl
>< Mval
>< MaeIllI
>< EcoRIl
>< Ecll1361
>< DsaV
>< BstO1l
>< BstNI
>< BsiLI
>< Apyl
ATACATTTAC CAGGTTACAG AGTTTAGAAA
19540 19550 19560
>< SgrAl
>< Nael
>< Mspl >
>< Hpall >
>< HapIl >
>< Cfrl0I >
>< BspWI >
ACACGCCGGC GAAGCACCTG TTTCCATCAT
19610 19620 19630

19360 19370

>

><

>< NlalII>

CAGACACCAT GCAAATGAGT
19430 19440

CTATGGATTT ACAAACAATT

19500 19510
><
><

ATGTGGCTTA TRATGTTGTT
19570 19580

< VsplX

< Tru9l

< Msel

< AsnI

< Asel

TAATAATGCT GTTTACACAA
19640 19650

FIGURE 13. 45

>< Gsul
EcoT22I ><
>< Bsml
>< BscCl
>< BpmI >< NsilI
>< Avalll
TGAATAAGCA TGCATTCCAC
19240 19250

CTTTTACTAT TCTGATAGTC
19310 19320

SfaNI ><
>< Maell
BsaAl ><
Af1III ><
CTCAAATCTG CTACGTGTAT
19380 19390

Zsp2l >
>< Scal
Ppul0I ><
>< RsaINsiI >
Mphl11031 >
>< SfaNIEcoT221 >
< Rsal >< Csp6l
Csp61 Avalll ><
< Afal >< Afal
ACCGACAGTA CTTGGATGCA
19450 19460

TGATACTTAT AACCTGTGGA

19520 19530
Tru9l
Msel
AATAAAGGAC ACTTTGATGG
19590 19600

AGGTAGATGG TATTGATGTG
19660 19670
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>< Xholl
>< Sau3Al
>< Ndell
>< MF11
>< Mbol
>< DpnlI
>< Dpnl >< MaelIll
>< BstYI . >< Espl
>< BspAl >< DdeITru9l ><
>< Bspld3l >< Tru9l >< CellIMsel ><
>< BgllI >< Msel >< Alul >< Bpull02rI .
GAGATCTTTG AAAATAAGAC AACACTTCCT GTTAATGITG CATTTGAGCT TTGGGCTAAG CGTAACATTA
19680 19690 . 19700 19710 19720 19730 19740
>< Fnud4Hl
>< Tru9l >< EcoRV
>< Bsrl >< Msel >< BbvI >< Eco32I
ARCCAGTGCC AGAGATTAAG ATACTCAATA ATTTGGGTGT TGATATCGCT GCTAATACTG TAATCTGGGA
19750 19760 19770 19780 19790 19800 19810
>< Nspl
>< NspH1
>< NlaTIr
>< Bsgl
>< Af1III
CTACAAAAGR GAAGCCCCAG CACATGTATC TACAATAGGT GTCTGCACARA TGACTGACAT TGCCAAGAAA
19820 19830 19840 19850 19860 19870 19880
>< DdelI>< MbolI >< Accl
CCTACTGAGA GTGCTTGTTC TTCACTTACT GTCTTGTTTG ATGGTAGAGT GGAAGGACAG GTAGACCTTT
19890 19500 19910 19920 19930 193940 19950
SinI >«
Sau961 ><
NspIV ><
NspHII ><
NlaIv ><
Ecod47I ><
Cfrl31 ><
>< Bsl1l
Bsiz2I ><
© >< BsiYI
BscBI ><
BmelB8l ><
>< Trudl Avall ><
>< Msel Asul ><
TTAGARAACGC CCGTAATGGT GTTTTAATAA CAGAAGGTTC AGTCAAAGGT CTAACACCTT CAAAGGGACC
19960 19970 19980 19990 20000 20010 20020
>< Vspl
>< Tru9l
>< Plel
>< Rmal >< Msel Tru9l ><
© >< Nhel >< Maelll >< Tru9l
>< Mael >< AsnI >< TEil Msel ><
>< Hgal>< Alul >< HinfI>< Asel >< HinfI >< Msel
AGCACAAGCT AGCGTCAATG GAGTCACATT AATTGGAGAA TCAGTAARAA CACAGTTTAA CTACTTTAAG
20030 20040 20050 20060 20070 20080 20090

>< Ddel >< Mnll Trudl ><
>< BsmAl >< Ddel
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>< Accl >< Alw26I >< BfrIMsel ><
ARAGTAGACG GCATTATTCA ACAGTTGCCT GAAACCTACT TTACTCAGAG CAGAGACTTA GAGGATTTTA
20100 20110 20120 20130 20140 20150 20160
>< TthHB81I
>< Tagl
>< Sstl
>< Sdul XhoI ><
>< Sacl TthHB8I >
> < PaeR71 Taql >
> < NspIII Slal ><
>< NspIll PaeR7I ><
>< HgiAI NspIII ><
> < Eco881 >< Mnll
>< Xeml > < XholI>< Eco241 Eco881 ><
>< Sau3Al >< Ecll136II Cerl ><
>< Ndell > < SlaI>< Bspl2861 BspWI ><
>< Mbol > < CcrI>< Bmyl Bcol ><
>< Dpnll > < BcoI>< BanII > < Begl/a
>< Dpnl > < Ama871 Aval ><
>< BspAl > < Aval>< Alw2ll Ama87I ><
>< Bspl43I >< Alul >< EcoRI >< FokIAlul ><
AGCCCAGATC ACAAATGGAA ACTGACTTTC TCGAGCTCGC TATGGATGAA TTCATACAGC GATATAAGCT
20170 20180 20190 20200 20210 20220 20230
>< TthHB8I
>< Taql
>< Sful
>< NspV
>< Lspl
>< Csp451
>< BstBI
>< Bspll9I
>< BsiCl >< Mboll
>< Bpuldl >< Bbsl Tru9l ><
>< Asull >< Bcgl, >< NlaIIl >< AcilMsel >«
CGAGGGCTAT GCCTTCGARC ACATCGTTTA TGGAGATTTC AGTCATGGAC AACTTGGCGG TCTTCATTTA
20240 20250 20260 20270 20280 20290 20300
>< Hphl
>< HinP11I
>< Hinél
><. Espl > < Hhal >< Tfil
>< Ddel >< Haell
>< Celll >< BEcod471II >< Tru9l
>< BpullO2I > < Cfol >< Hinfl >< Msel
>< Bfrl >< Bspl4311 " >< MnlI
ATGATAGGCT TAGCCAAGCG CTCACAAGAT TCACCACTTA AATTAGAGGA TTTTATCCCT ATGGACAGCA
20310 20320 20330 20340 20350 20360 20370
>< Mstl
>< HinPlI Sau3Al ><
>< Hin6I NdeIl ><
>< Hhal Mbol ><
>< Fspl Dpnil ><
>< Fdill DpnI ><
>< Cfol BspAl ><
>< SfaNI >< Avill Bspl431 ><
CAGTGAAAAA TTACTTCATA ACAGATGCGC AAACAGGTTC ATCAAAATGT GTGTGTTCTG TGATTGATCT
20380 20380 20400 20410 20420 20430 20440
>< TthHBSI
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>< Tthllll
>< Taql
>< Aspl > < MaeIll MaellI ><
TTTACTTGAT GACTTTGTCG AGATAATAAAR GTCACAAGAT TTGTCAGTGA TTTCARAAGT GGTCAAGGTT
20450 20460 20470 20480 20490 20500 20510
>< Nspl
>< NspHl
>< NlaIrrl
>< FokI
>< MunlI . > < NlaIIx >< Af1II1
ACAATTGACT ATGCTGAAAT TTCATTCATG CTTTGGTGTA AGGATGGACA TGTTGAAACC TTCTACCCAA
' 20520 20530 20540 20550 20560 20570 20580
>< SfaNI
>< ScrfFl
>< Mval
>< EcoRII
>< Ecll36I
>< DsaV
>< BstoOI >< SfaNI
>< BstNI >< Rsal BspWI ><
>< BsilLl > < Csp6l BsmI >
>< BspWI >< ApyI >< Afal BscCI ><
AACTACAAGC AAGTCAAGCG TGGCAACCAG GTGTTGCGAT GCCTAACTTG TACAAGATGC AARARGAATGCT
20590 20600 20610 20620 20630 20640 20650
>< Eco57I >< MaelIl >< Hphl
TCTTGAAARG TGTGACCTTC AGAATTATGG TGAAAATGCT GTTATACCAA AAGGAATAAT GATGAATGTC
20660 20670 20680 20690 20700 20710 20720
> < Rsal
>< Csp6Il
>< Bst11071 >< Tru9l >< Alul
>< Accl >< Msel > < AfalNlaIlI »><
GCAAAGTATA CTCAACTGTG TCAATACTTA AATACACTTA CTTTAGCTGT ACCCTACAAC ATGAGAGTTA
. 20730 20740 20750 20760 20770 20780 20790
>< ScrFl
>< Rsal
>< Mval
>< EcoRII >< NspBII
>< Ecll36I >< Sdul
> < Cspé6Il >< NsplI
>< BstOI >< Pvull>»< HgiAl
>< BstNI >< Ddel
>< BsiLI >< Psp5I>< Bspl286I
>< Apyl >< Alul >< Bmyl

>< DsaV>< Afal >< Alw21l

TTCACTTTGG TGCTGGCTCT GATAAAGGAG TTGCACCAGG TACAGCTGTG CTCAGACAAT GGTTGCCAAC

20800 20810 20820 20830 20840 20850 20860
>< Xholl
>< Tru9l
>< Sau3Al
>< Ndell
>< TthHB81 >< Msel
>< MflI
>< Mbol
>< Maml
>< Dpnll

>< TEi1 >< Dpnl

FIGURE 13. 48
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>< BstYI > < Tfil
>< BspAl > < Hinfl
>< Hinfl>< Bspl431 >< Esp3I >< Tru9l
>< BsiBI >< Tthllll >< BsmBI >< Msel
>< BsaBI >< BsmAl > < BsmAI
>< Bsrl >< Taql >< BglII >< Aspl >< BRlw261 >< Hgal> < Alw26I
TGGCACACTA CTTGTCGATT CAGATCTTAA TGACTTCGTC TCCGACGCAG ATTCTACTTT AATTGGAGAC
20870 20880 20890 20900 20910 20820 20930
>< Styl
>< SinI
>< Sau96l
> < Sinl >< Rmal
> < Sau9sl >< NspIV
>< Pssl NspHII ><
>< PspSII >< Mael
> < PpuMI >< EcoTl141
> < NsplV >< Ecod7I
>< NspHII >< Ecol30I .
>< NlalIV >< Cfri13l
> < Eco01091 >< BssT1I
> < Eco471 >< B8s5i21
> < Drall >< BsaJl
> < Cfrl31 >< Brel8I
> < BsiZ2I >< Blnl
>< BscBI >< AvrlIl
>< Rsal > < BmelS8I >< Avall
> < Cspé6l > < Avall >< Asul
>< Afal > < Asul Af1ITI ><
TGTGCAACAG TACATACGGC TAATAAATGG GACCTTATTA TTAGCGATAT GTATGACCCT AGGACCAAAC
20940 20950 20960 20970 20980 20990 21000
>< NspI
>< NspHI
>< NlaIIl >< Plel Rmal ><
>< Maelll >< Hinfl : Mael ><
ATGTGACAAA AGAGAATGAC TCTAAAGAAGVGGTTTTTCAC TTATCTGTGT(GGATTTATAA AGCAAAAACT
21010 21020 21030 21040 21050 21060 21070
>< Scrfl
>< Mval
- >< EcoRII
>< Ecll136I
>< DsaV
>< BstOI Sau96I >
>< BstNI NsplIvV >
>< BsiLl Cfrl31 >
>< BsadJl BsiZl >
>< BsaJl >< Sfcl >< Bsml >< BsmI Asul >
>< Apyl > < Alul >< BscCI >< BscCIHindIII ><>< Alul
AGCCCTGGGT GGTTCTATAG CTGTAAAGAT AACAGAGCAT TCTTGGAATG CTGACCTTTA CAAGCTTATG
21080 21090 21100 21110 21120 21130 21140
>< Zsp2l
>< PpulQl
>< Pall >< Nsil
>< Haelll >< Mph11031 Tru9l ><
>< BsuRI >< Maelll >< EcoT221 >< Msel
>< 8shl >< N1aIXll>< Alul >< Becgl >< Avalll >< ‘SfaNIBcgl/a ><

GGCCATTTCT CATGGTGGAC AGCTTTTGTT
21150 21160 21170
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ACARAATGTAA ATGCATCATC ATCGGAAGCA TTTTTAATTG
21180 21190 21200 21210

FIGURE 13.49
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GGGCTAACTA TCTTGGCAAG CCGAAGGAAC AAATTGATGG
21220 21230 21240 21250
>< MboIl
>< Gsul
>< Bsrl
>< BpmI
>< Bbsl
GAGGAACACA AATCCTATCC AGTTGTCTTC CTATTCACTC
21290 21300 21310 21320
>< Tru9l
>< Msel
>< EspdI> < Tfil
>< BsmAl
>< Alw26l
>< Af1II> < Hinfl
AGAGGAACTG CTGTAATGTC TCTTAAGGAG AATCAAATCA
21360 21370 21380 21390
GTAGGCTTAT CATTAGAGAA AACAACAGAG TTGTGGTTTC
| 21430 21440 21450 21460
>< Nspl >< Spel
>< NspHI >< Rmal
>< NlalTll : >< Mael
CATGTTTATT TTCTTATTAT TTCTTACTCT CACTAGTGGT
21500 21510 21520 21530
> < Alul >< MnlI
GATGTTCAAG CTCCTAATTA CACTCAACAT ACTTCATCTA
21570 21580 21590 21600
>< Sau3Al
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>< 2sp2l
>< Sphl

>< PpullI

>
CTATACCATG
21260

><
TTTGACATGA
21330

><

ATGATATGAT
21400

AAGTGATATT
21470

>< Maelll
AGTGACCTTG
21540

TGAGGGGGGT
21610

FIGURE 13. 50

>< Pael
>< NspI
>< NspHI
>< Nsil
>< Nlalll
< NlaIlIIIl
>< Mphll1031
>< EcoT221
<. Avalll >< MnlI
CATGCTAACT ACATTTTCTG
21270 21280

Tru9l ><

>< Tru9l

Msel ><

>< Msel

MnlI ><

NlaITI >< Mnll
GCAAATTTCC TCTTAAATTA
21340 21350

Ksp6321 ><
MboIX >< EBarl
Eamll04I ><
TTATTCTCTT CTGGAAAAAG
21410 21420

>< Tru9l
>< Msel
>< HindIl
>< HincII
>< Hpal AflIII >
CTTGTTAACA ACTAAACGAA
21480 21490

>< Vnel
>< ‘Snol
>< Sdul
>< NspIl
>< Rpall
’ >< HgiAl
>< HapIl
>< Cfr1o1
>< Bspl2661
>< MspI>< Bmyl
>< ApalLl
>< Alwd4l
>< Agel >< Alw2ll
ACCGGTGCAC CACTTTTGAT
21550 21560

TTACTATCCT GATGAAATTT
121620 21630
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>< Ndell
>< Mbol
>< DpnlIl
>< Dpnl >< Trul8l
>< BspAl >< Msel > < MbolIX
>< Bspl43I >< Ddel >< Maelll
TTAGATCAGA CACTCTTTAT TTAACTCAGG ATTTATTTCT TCCATTTTAT TCTAATGTTA CAGGGTTTCA
21640 21650 21660 21670 21680 21690 21700
>< Vspl
>< Tru9l
>< Msel
>< Asnl >< Tru9rl >< Fokl
>< Asel >< Maell >< Msel >< Bbvl > < Fnu4HI
TACTATTAAT CATACGTTTG GCAACCCTGT CATACCTTTT AAGGATGGTA TTTATTTTGC TGCCACAGAG
21710 21720 21730 21740 21750 21760 21770
>< BslI
>< .DsaI>< BsiYI >< NlaIIl
>< Bsadl > < MaeIlIl
AAATCAARATG TTGTCCGTGG TTGGGTTTTT GGTTCTACCA TGAACAACAA GTCACAGTCG GTGATTATTA
21780 21790 21800 21810 21820 21830 21840
>< NsplI
>< Trugl >< NspHI
>< Msel >< NlalIIl
>< Hphl >< MaeIll >< Maelll
TTAACARTTC TACTAATGTT GTTATRCGAG CATGTAACTT TGAATTGTGT GACAACCCTT TCTTTGCTGT
21850 21860 21870 21880 21890 215900 ‘21910
>< Styl >< Zsp2I
>< NlalIlr >< Tru9l
>< Ncol >< Rsal >< PpulOl TChHB8I ><
>< EcoTl4I >< NsilI >< Taql
>< Ecol301 >< Msel SfaNI ><
>< Dsal>< Cspé6lI >< Mph11031 Rsal ><
>< BssTII >< TthHBB8I >< EcoT221 Cspbl ><
>< BsadI>< Afal >< Tagl >< Avalll Afal ><
TTCTARACCC ATGGGTACAC AGACACATAC TATGATATTC GATAATGCAT TTAATTGCAC TTTCGAGTAC
21920 21930 21940 21950 21960 21970 21980
>< Tru9l
> Msel
>< Dral
ATATCTGATG CCTTTTCGCT TGATGTTTCA GAAAAGTCAG GTAATTTTAA ACACTTACGA GAGTTTGTGT
21990 22000 22010 22020 22030 22040 22050
. >< Sau3Al
>< Ndell
>< Mbol
>< DpnIl
>< Tru9%i >< DpnI
>< Msel >< Bspadl
>< Dral >< Sfel Bspl431 ><
TTAAAAATAA AGATGGGTTT CTCTATGTTT ATAAGGGCTA TCAACCTATA GATGTAGTTC GTGATCTACC
22060 22070 22080 22090 22100 22110 22120
>< Tru9%l
>< Tru9l > < Tru9l >< Msel
>< Msel > < Msel >< Mnll
TTCTGGTTTT AACACTTTGA AACCTATTTT TAAGTTGCCT 'CTTGGTATTA ACATTACAAA TTTTAGAGCC
22130 22140 22150 22160 22170 2218¢ 22190

FIGURE 13.51
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> < Sdul>< Sfcl

>< Pvull
>< Psp51
> < Nspll
>< NspBII
> < Maell > < Fnu4HI
. > < Bspl286I >< Pstl Trudl >
>< BspMI > < BmyI>< FnudHI Msel >
>< HphI >< BbvI >< Alul >< BbvI
ATTCTTACAG CCTTTTCACC TGCTCAAGAC ATTTGGGGCA CGTCAGCTGC AGCCTATTTT GTTGGCTATT
22200 22210 22220 22230 22240 22250 22260
>< SfaNl
>< Rsal
> < Csp6l
>< Dral >< Afal >< AlwNI
TAAAGCCAAC TACATTTATG CTCAAGTATG ATGAAAATGG TACAATCACA GATGCTGTTG ATTGTTCTCA
22270 22280 22290 22300 22310 22320 22330
> < Tru9l
> < Msel
>< Alul
AAATCCACTT GCTGAACTCA AATGCTCTGT TAAGAGCTTT GAGATTGACA AAGGAATTTA CCAGACCTCT
22340 22350 22360 22370 22380 22390 22400
>< Saul
>< MstII
>< Eco81I
>< Ddel
>< Cwvnl
>< Bsu36I
>< Bse2lI
>< AxyTI >< Tfil
>< Mnll >< Rdocl >< Mnll >< Hinfl >< Sspl >< Mnil
AATTTCAGGG TTGTTCCCTC AGGAGATGTT GTGAGATTCC CTAATATTAC AAACTTGTGT CCTTTTGGAG
22410 22420 22430 22440 22450 22460 22470
>< 2sp21
>< PpulOI
>< Nsil
> < NlaIlIl
>< Mph1103I
>< Tru9l >< EcoT221
>< Msel >< Avalll .
AGGTTTTTAA TGCTACTAAA TTCCCTTCTG TCTATGCATG GGAGAGAAAA AAAATTTCTA ATTGTGTTGC
22480 22490 22500 22510 22520 22530 22540
>< Sdul
>< Nspll
>< HgiAI
>< Bspl2861
>< BmyI >< Tru9l
. >< Alw2ll >< Msel Ddel ><
TGATTACTCT GTGCTCTACA ACTCAACATT TTTTTCAACC TTTAAGTGCT ATGGCGTTTC TGCCACTAAG
22550 22560 22570 22580 22590 22600 22610
>< Seu3Al
>< NdeIll
>< Mbol
>< DpnllI
>< Donl

FIGURE 1352
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>< BspAl >< Tfil
>< Bspl431 >< HinfI
TTGAATGATC TTTGCTTCTC CAATGTCTAT GCAGATTCTT TTGTAGTCAA GGGAGATGAT GTAAGACAAA
22620 22630 22640 22650 22660 22670 .22680
>< ScrFI
>< Mval
>< HinP1I
>< HinéI
>< Hhal
>< Haell
>< EcoRII
>< Ecll36I
>< DsaV
>< Cfol
>< BstOI
>< BstNI
>< Bspl43II
>< BsilL1
>< Apyl > < Bsrl >< NlaIIll
TAGCGCCAGG ACAAACTGGT GTTATTGCTG ATTATAATTA TAAATTGCCA GATGATTTCA TGGGTTGTGT
22690 22700 22710 22720 22730 22740 22750
>< SfaNl
>< Rmal Ddel ><
>< Mael >< Bsrl BfrlI »><
CCTTGCTTGG AATACTAGGA ACATTGATGC TACTTCAACT GGTAATTATA ATTATAAATA TAGGTATCTT
22760 22770 22780 22790 22800 22810 22820
>< Sau9sl
>< Palrl
>< NsplV
> < HindIII
>< Haelll
>< Eco0l1091
>< Drall
>< Ddel
>< Cfrl131
>< BsuRI
>< BsiZl
>< BshIl
>< BfrI >< Pssl
>< NlaIlIl >< Asul>< BsmAl
>< Alul >< Alw261 BspWI ><
AGACATGGCA AGCTTAGGCC CTTTGAGAGA GACATATCTA ATGTGCCTTT CTCCCCTGAT GGCAARACCTT
22830 22840 22850 22860 22870 . 22880 22890
>< TrudI
>< Pall
>< Mscl
>< Haelll
>< EaelI>< Msel
>< Tru9l >< BsuRI
>< Msel >< Bshl
>< BspMI1 >< Ball BsrI ><
GCACCCCACC TGCTCTTAAT TGTTATTGGC CATTAAATGA TTATGGTTTT TACACCACTA CTGGCATTGG
22900 22910 22920 22930 22940 22950 22960
Sau961 ><

>< PalINspIV ><
> < Mspl NSpHII ><
>< HaeIIl

FIGURE 13.53
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CTACCAACCT TACAGAGTTG
22970 22980

>

>

AAATTATCCA CTGACCTTAT
23040 23050

>< Tru9l
>< Msel
>< Mboll
>< Hpal
>< HindIX
>< HinclII
TGTTAACTCC TTCTTCAAAG
23110 23120

> < Xholl
>< TthHB8I
>< Taql
> < Sau3Al
NdeIl
MELY
MboI
DpnIl
>< Dpnl
> < BstYI
> < BspAI
>< Alwl >< Bspld43l

N

vVVVYyV

<
<
<

>< Scal

>< Rsal

>< Csp6l

>< Afal
TAGTACTTTC TTTTGAACTT
22990 23000

< Tru9l

< MselI>< Bsrl

TAAGAACCAG TGTGTCAATT
23060 23070

AGATTTCAAC CATTTCAACA
23130 23140

> < SspI
>< Hphl
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>

>

>< Tru9l
>< Msel ><
>< Dral
TTAAATGCAC
23010

>< Tru9l

>< Tru9l

>< Plel
>< Msel

>< Msel

< Hpall Ecod471
>< Dsal
< HaplI Cfrl3I
>< BsuRISinI
>< GdiIT BsiZI
>< BsaJl
>< Eael BmelBT
CfrloIl Avall ><
>< BshI Asul ><
CGGCCARCGGT TTGTGGACCA
23020 23030

><

><
><
><

><

>< Rsal

>< Cspbl
BsrI ><
>< Bsrl

>< HinfI >< Afal

US 2007/0128224 Al

TTAATTTTAA TGGACTCACT GGTACTGGTG
23080 23090 23100

>< Pall
>< HaelIll

>< Gdill

>< Eael
>< BsuRI Tfil ><
>< BshI Hinfl ><

ATTTGGCCGT GATGTTTCTG ATTTCACTGA

23150 23160 23170

TTCCGTTCGA GATCCTAAAA CATCTGAAAT ATTAGACATT TCACCTTGCT CTTTTGGGGG TGTAAGTGTA

23180 23190 23200 23zZ10 23220 23230 23240
>< Scrfl
>< Mval
>< BCoORII
>< Ecll36I >< Tru9l
>< DsaV >< Msel
>< BstOI >< Hpal
>< BstNI >< HindI1l
>< BsilLI >< EcoS571
>< Apyl >< Bsgl >< HincIl
ATTACACCTG GAACAAATGC TTCATCTGAA GTTGCTGTTC TATATCAAGA TGTTAACTGC ACTGATGTTT
23250 © 23260 23270 23280 23290 23300 23310
>< Sau3Al
>< NlaIIl
>< Ndell
>< Mbol
>< DpnIl
>< DpnI >< HinP1I

FIGURE 13. 54
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>< BspWI >< Hine6I
>< BspAl > < Hhal Plel ><
>< Sfcl >< Bspl431 >< Alul> < Cfol >< Bsrl
CTACAGCAAT TCATGCAGAT CAACTCACAC CAGCTTGGCG CATATATTCT ACTGGAAACA ATGTATTCCA
23320 23330 23340 23350 23360 23370 23360
>< TthHBSI
>< Taql
>< Sall
>< Rtrl
>< Nspl
>< Espl >< NspHI
>< Ddel >< NlaIIll
>< Celll >< HindII
>< Bpull02I>< HincIl
>< Hinfl >< Alul >< Accl
GACTCAAGCA GGCTGTCTTA TAGGAGCTGA GCATGTCGAC ACTTCTTATG AGTGCGACAT TCCTATTGGA
23390 23400 23410 23420 23430 23440 23450
> < SnaBI
>< Scal
>< Rsal
>< Rmal
>< MaelIl >< Mael
> < Ecol051
>< Rmal >< Cspbl
>< MaeIll > < BsalAl
>< Alul >< Mael >< Afal
GCTGGCATTT GTGCTAGTTA CCATACAGTT TCTTTATTAC GTAGTACTAG CCAAMAAATCT ATTGTGGCTT
23460 23470 23480 23490 23500 23510 23520
>< Munl
ATACTATGTC TTTAGGTGCT GATAGTTCAA TTGCTTACTC TAATAACACC ATTGCTATAC CTACTAACTT
23530 23540 23550 23560 23570 23580 23590
Rsal >«
>< MnlI
Csp6Il ><
>< Sfcl Afal ><
TTCAATTAGC ATTACTACAG AAGTAATGCC TGTTTCTATG GCTAAAACCT CCGTAGATTG TAATATGTAC
23600 23610 23620 23630 23640 23650 23660
> < TEil
> < Hinfl
>< Acil > < Alul
ATCTGCGGAG ATTCTACTGA ATGTGCTAAT TTGCTTCTCC AATATGGTAG CTTTTGCACA CAACTAAATC
23670 23680 - 23690 23700 23710 23720 23730
>< Vnel
>< Sdul
>< NspIl
>< HgiAI >< PmlI
>< Snol>< Ddel >< SaulAl >< PmacCl
>< Bspl2861 >< Ndell >< Maell
>< Bmyl >< Mbol >< E£co721
" >< BbvI >< Dpnl >< BsaAIl
>< ApalLl >< Bspl43I >< BbrPI
>< Alwi44I >< DpnIl >< Alwl
>< Alw2lI >< Fnu4HI >< BspAl >< Af1IIX )
GTGCACTCTC AGGTATTGCT GCTGAACAGG ATCGCAACAC ACGTGAAGTG TTCGCTCAAG TCAAACAAAT
23740 23750 23760 23770 23780 23790 23800

FIGURE 13.55
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>< Rsal
>< Cspbl >< Tru9l
>< Afal >< Sspl . >< Msel >< Sspl
GTACAAAACC CCAACTTTGA AATATTTTGG TGGTTTTAAT TTTTCACAAA TATTACCTGA .CCCTCTAAAG
23810 23820 23830 23840 23850 23860 23870
>< MnlI
>< Mnll >< Tru9l >< SfaNI >< Hphl NlaIll ><
>< DdeI - >< Mnll >< Msel >< MaeIIl BspHI ><
CCAACTAAGA GGTCTTTTAT TGAGGACTTG CTCTTTAATA AGGTGACACT CGCTGATGCT GGCTTCATGA
23880 23890 23900 23910 23920 23930 23940
>< Xholl
>< Sau3Al
>< Styl >< Rmal
>< Rmal _ >< NdelIl
>< Mael >< Mf1I
>< EcoT141 >< Mbol >< Mstl
>< Ecol301 " >< Mael >< HinPlI
>< BssT11 >< Vspl >< DpnII >< Hin6I
>< Bsml >< HphI> < Dpnl >< Hhal
>< BscCI >< Tru9l  .>< BstYI >< Fspl
>< BsaJl >< Msel >< BspAI >< Fdill
>< BlnI >< Asnl > < Bspl43l >< Cfol
>< AvrlII >< Asel >< BglIl >< AviIl
AGCAATATGG CGAATGCCTA GGTGATATTA ATGCTAGAGA TCTCATTTGT GCGCAGAAGT TCAATGGACT
23950 23960 23970 23980 23990 24000 24010
>< RmaIRsal ><
>< Mnll >< Fnu4HI >< Fnu4HI Csp6l ><
><- BspWI >< Bbvl >< Bbvl >< BspWI >< MaelAfal ><
TACAGTGTTG CCACCTCTGC TCACTGATGA TATGATTGCT GCCTACACTG CTGCTCTAGT TAGTGGTACT
24020 24030 24040 24050 24060 24070 24080
>< MboIl
>< HinP1lI
>< Hin6l
>< Hhal
>< Haell
>< FnudHI >< Ksp6321
>< Cfol >< Earl
>< Fokl >< BspWI >< Eaml1041
>< Bbvl >< Bspld3II
GCCACTGCTG GATGGACATT TGGTGCTGGC GCTGCTCTTC AAATACCTTT TGCTATGCAA ATGGCATATA
24090 24100 24110 24120 24130 24140 24150
. Trud9l ><
>< Maelll , Msel >«
GGTTCAATGG CATTGGAGTT ACCCAAAATG TTCTCTATGA GAACCAAAAA CNAAATCGCCA ACCAATTTAA
24160 24170 24180 24190 24200 24210 24220
MaelIl ><
>< Tfil >< Fnu4HI
>< Hinfl >< BbvI >< Alul
CAAGGCGATT AGTCAAATTC AAGAATCACT TACAACAACA TCAACTGCAT TGGGCAAGCT GCAAGACGTT
24230 24240 24250 24260 24270 24280 24290
>< Tru9I
>< Msel
>< Hpal - >< Ddel
>< HindII >< Bsml >< Tru9l >< Tru9l >< Bfrl
>< HinclI>< BscCI >< Msel >< Msel >< Alul
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GTTAACCAGA ATGCTCAAGC ATTAAACACA CTTGTTAAAC AACTTAGCTC TAATTTTGGT 'GCAATTTCAA

24300 24310 24320 24330 24340 24350 © 24360
>< Thal
>< Spol
>< Nrul
>< Mvnl
>< BstUI >< TthHBBI
>< Bsp681 >< Taql >< Rsal
>< EcoRV  >< BspS0I >< MnllI >< Cspbl >< Tru9I
>< Eco32I >< AccII >< Mnll >< AciI>< Afal >< Msel
GTGTGCTAARA TGATATCCTT TCGCGACTTG ATAAAGTCGA GGCGGAGGTA CAAATTGACA GGTTAATTAC
24370 . 24380 24390 24400 24410 24420 24430
’ >< MaelIlIl >< BbvIl >< FnudHI BbvI ><
AGGCAGACTT CAAAGCCTTC AAACCTATGT AACACAACAA CTAATCAGGG CTGCTGAAAT CAGGGCTTCT
24440 24450 24460 24470 24480 © 24490 24500
>< Fnu4HI >< HindII
>< BspWI >< Ddel . >< HincIl
GCTAATCTTG CTGCTACTAA AATGTCTGAG TGTGTTCTTG GACAATCAAA AAGAGTTGAC TTTTGTGGAA
24510 24520 24530 24540 24550 24560 24570
> < Nspl
> < NspHI
> < Nlalll
>< Maelll
>< NlalIll >< MaeIl
>< MbolI >< Fokl
>< Fnud4HI >< Bbsl BsaAl ><
>< AciI>< BbvI >< AfLIIL
AGGGCTACCA CCTTATGTCC TTCCCACARG CAGCCCCGCA TGGTGTTGTC TTCCTACATG TCACGTATGT
24580 24590 24600 24610 24620 24830 24640
>< ScrFI
>< Mval
>< EcoRI1
>< Ecl1361
>< BstOI
>< BstNI >< HinPlI
>< MnlI >< Bsll >< Hiné6I
>< DsaV>< BsiYI >< Hhal
>< BsiLl >< Haell
>< BsaJdI>< HphI >< Cfol >< NlaIll
>< Apyl >< Bspl4311 >< BspHI EcoNI ><
GCCATCCCAG GAGAGGAACT TCACCACAGC GCCAGCAATT TGTCATGAAG GCAAAGCATA CTTCCCTCGT
24650 24660 24670 24680 24690 124700 24710
>< Mnll
>< Bsll >< Tru9l
>< BsiYI >< Msel >< Mnll
GAAGGTGTTT TTGTGTTTAA TGGCACTTCT TGGTTTATTA CACAGAGGAA CTTCTTTTCT CCACAAATAA
24720 24730 24740 24750 24760 24770 24780
>< Ddel >< Tru9l
>< BsmAI >< SfaNI
>< Sfcl >< Alw26I >< MseIAlwl ><
TTACTACAGA CAATACATTT GTCTCAGGAA ATTGTGATGT CGTTATTGGC ATCATTAACA ACACAGTTTA
24790 - 24800 24810 24820 24830 24840 24850
>< Sau3Al
>< Ndell

FIGURE 13.57
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>< MboI >< Plel > < Scal
>< DpnII >< MnlI > < Ksp6321 > < Rsal
>< DpnI >< Ddel >< Hinfl >< MbolI
>< BspAIl >< BspWI > < Eam11041 >< Csp6l
>< Bspl431 >< Alvl > < Earl > < Alul > < Afal > < HphI
TGATCCTCTG CAACCTGAGC TTGACTCATT CAAAGAAGAG CTGGACAAGT ACTTCAAAAA TCATACATCA
24860 24870 24880 24890 24900 24910 24920
>< Sau3Al
>< Ndell
>< Mbol
>< Maml
>< Dpnil
>< DpnI
>< BspAIl
>< Bspld3l
>< BsiBIT >< Tru9l >< HindII
>< BsaBI >< Msel >< HinclI Acil ><
CCAGATGTTG ATCTTGGCGA CATTTCAGGC ATTAACGCTT CTGTCGTCAA CATTCAAAAA GAAATTGACC
24930 24640 24950 24960 24970 24980 24990
>< Tru9l
> < Tfil
>< MnlI >< Swal
>< EcoNI >< Msel
>< Bsll > < HinfI
>< MnlI>< BsiYI >< Dral
GCCTCAATGA GGTCGCTAAA AATTTAAATG AATCACTCAT TGACCTTCAA GAATTGGGAA AATATGAGCA
25000 25010 25020 25030 25040 25050 25060
>< Styl
>< Pall
">< Haelll
>< EcoTl4k
>< Ecol301I
>< BsuRI
>< BssTI1I NiaIlI ><
" >< Tru9I>< Bshl ) Maelll ><
>< Msel >< BsaJl >< BstXI
ATATATTAAA TGGCCTTGGT ATGTTTGGCT CGGCTTCATT GCTGGACTAA TTGCCATCGT CATGGTTACA
25070 25080 25090 25100 25110 25120 25130
> < Sphi
> < Pael
>< Spel > < Nspl
> < Rmal > < NspHI
>< NlalIl > < NlaIIl
> < Mael >< MnlI>< BbvI FnudHI ><
ATCTTGCTTT GTTGCATGAC TAGTTGTTGC AGTTGCCTCA AGGGTGCATG CTCTTGTGGT TCTTGCTGCA
25140 25150 25160 25170 25180 25190 25200
>< FokI
>< Ddel

>< MnllI >< PleI>< Hinfl >< Bsrl
AGTTTGATGA GGATGACTCT GAGCCAGTTC TCAAGGGTGT CAAATTACAT TACACATARA CGAACTTATG
25210 25220 25230 25240 25250 25260 25270

>< Sau3Al
>< Ndell
>< MboI
>< Dpnll

> < Dpnl

FIGURE 13.58
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>< BspAl
> < Bspld431
>< BsgI - >< Alwl >< Bsrl BspWI >
GATTTGTTTA TGAGATTTTT TACTCTTGGA TCAATTACTG CACAGCCAGT AAAAATTGAC AATGCTTCTC
25280 25290 25300 25310 25320 25330 25340
>< Scal
>< Rsal
>< Cspbl >< Sfcl
>< Afal >< NlaIll >< Acil >< Mnll FokI >
CTGCAAGTAC TGTTCATGCT ACAGCAACGA TACCGCTACA AGCCTCACTC CCTTTCGGAT GGCTTGTTAT
25350 25360 25370 25380 © 25390 25400 25410
> < HinPlI
> < Hin6I
>< Hhal Rmal ><
>< Haell >< HinPlI Nhel ><
>< BEcodTIII >< Hin6l Mael ><
>< Cfol >< Hhal FrnudHl ><
>< BspHI >< Bspld43Il >< Cfol - Alul ><
TGGCGTTGCA TTTCTTGCTG TTTTTCAGAG CGCTACCAAA ATAATTGCGC TCAATAAARG ATGGCAGCTA
25420 25430 25440 25450 25460 25470 25480
>< EcoNI
>< BslI
>< BsiYI >< MaelIl
>< Bbvl >< Bsrl >< Bbvl > < FnudHI BbvI ><
GCCCTTTATA AGGGCTTCCA GTTCATTTGC AATTTACTGC TGCTATTTGT TACCATCTAT TCACATCTTT
25490 25500 25510 - 125520 25530 25540 25550
Zsp2l ><
Ppul0I ><
> < SfclI >< HinP1I NsiI ><
>< Pstl >< Hin6l >< Rsal - Mph1103I ><
> < FnudHI >< Hhal >< Csp6l EcoT221 ><
>< BspMI >< Mnll >< Cfol >< Afal >< Mnll Avalll ><
TGCTTGTCGC TGCAGGTATG GAGGCGCAAT TTTTGTACCT CTATGCCTTG ATATATTTTC TACAATGCAT
25560 25570 25580 25590 25600 © 25610 25620
>< SfaNl
>< NsplI
>< NspHI -
><.Nlalll : >< SfaNI
CAACGCATGT AGAATTATTA TGAGATGTTG GCTTTGTTGG AAGTGCAAAT CCAAGAACCC ATTACTTTAT
25630 25640 25650 25660 25670 256890 25690

>< Bstll1071
>< Accl MaelIlIl ><
GATGCCARCT ACTTTGTTTG CTGGCACACA CATAACTATG ACTACTGTAT ACCATATAAC AGTGTCACAG.

25700 25710 25720 25730 25740 25750 25760
>< Mboll
>< Rphl BstXI ><
. >< Mun] >< MaeIll >< MaeIll >< EcoS7I >< BbsI MnlI >
ATACAARTTGT CGTTACTGAA GGTGACGGCA TTTCAACACC AAAACTCAAA GAAGACTACC AAATTGGTGG
25770 25780 25790 25800 25810 25820 25830
>< Rsal
> < NlaIll
>< HphI
>< Tru8%l >< Tthll1l1I>< Cspé6l
>< Ddel >< Ddel >< Msel>< Aspl >< Afal
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TTATTCTGAG GATAGGCACT CAGGTGTTAA AGACTATGTC GTTGTACATG GCTATTTCAC CGAAGTTTAC

25840 25850 25860 25870 25880 25890 25900
Trugl ><
> < HinfI>< Plel >< Bsrl Msel ><
>< Alul >< Accl >< Sfcl >< AlwNI >< MboIl HindIII >
TACCAGCTTG AGTCTACACA AATTACTACA GACACTGGTA TTGAAAATGC TACATTCTTC ATCTTTAACA
25910 25920 25930 25940 25950 25960 25970
> < TthHB8I
>< Tru9l > < Taql >< Ksp6321
>< Msel > < MboII >< EarI BspWI ><
>< Alul ’ >< EcoS571I >< Eamll04I Alwl ><
AGCTTGTTAA AGACCCACCG AATGTGCAAA TACACACAAT CGACGGCTCT TCAGGAGTTG CTAATCCAGC
25980 25990 26000 26010 26020 26030 26040
>< Xholl
>< Sau3AI
>< Nlalv
>< NdeIl
>< Mfl1
>< Mbol
>< DpnlI
>< Dpnl
>< BstYI
>< BstlI
>< BspAl
>< Bspl431l Rsal ><
>< BscBI >< RmarI Cspél ><
>< BamHI >< Alwl >< Mael Afal >«
AATGGATCCA ATTTATGATG AGCCGACGAC GACTACTAGC GTGCCTTTGT AAGCACAAGA AAGTGAGTAC
26050 26060 26070 26080 26090 26100 26110
> < Tru9l
>< Rsal
> < Msel
>< Mboll
> < Rsal >< Maell . >< Rsal
>< Csp6l >< Csp6l >< Tru8l >< Cspé6l
> < Afal >< Afal >< Msel >< Afal
GAACTTATGT ACTCATTCGT TTCGGAAGAA ACAGGTACGT TAATAGTTAA TAGCGTACTT CTTTTTCTTG
26120 26130 26140 26150 26160 26170 26180
>< TthHBBI
>< Taql
>< Rmal >< HinPlI > < Rsal
> < Maelll . >< Rin6I . PnudHI ><
>< Mael >< Rmal >< Hhal . >< Cspé6l
>< FoklI >< Mael >< Cfol >< BbvI > < Afal
CTTTCGTGGT ATTCTTGCTA GTCACACTAG CCATCCTTAC TGCGCTTCGA TTGTGTGCGT ACTGCTGCAA'
26190 26200 26210 26220 26230 26240 26250
>< Tru9l
>< Tru9l >< Thal
>< Msel >< Mvnl
>< Sspl >< MaelIl >< Msel
>< Hpal >< BstUI Ksp6321 >
>< HindII >< Maell >< BspS0T >< Mboll €arl >
>< Hincll >< Accl >< Accll . Eamll041 >
TATTGTTAAC GTGAGTTTAG TAAAACCAAC -GGTTTACGTC TACTCGCGTG TTAAAAATCT GAACTCTTCT
26260 26270 26280 26290 26300 26310 26320
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>< Sau3Al
>< Ndell
>< Mbol
>< DpnlIl
>< MbolI>< Dpnl
>< Xmnl >< BspAI> < Eco571 >< Tru9l
>< Asp700I>< Bspl431 >< Msel
GAAGGAGTTC CTGATCTTCT GGTCTAAACG AACTAACTAT TATTATTATT CTGTTTGGAA CTTTAACATT

26330 26340 26350 26360 26370 26380 26390
>< Scrfl
>< Mval
>< EcoRII
>< Ecll361
>< DsaV  NlalVv ><
>< Rsal >< BstOIl
>< Mnll >< Tru9l >< BstNl Rmal ><
>< Csp6I >< Msel >< BsilLlI Mael ><
> < NlaIll >< Afal > < Alul >< ApyIBscBI ><
GCTTATCATG GCAGACAACG GTACTATTAC CGTTGAGGAG CTTAAACAAC TCCTGGAACA ATGGAACCTA
26400 26410 26420 26430 26440 26450 26460
>< ScrFI
>< Rmal
>< Mval
>< Mael
>< EcoRII
>< Ecll3é6r
>< DsaV
>< BstOl
>< BstNI
>< BsiLI
>< Apyl >< Maelll
GTAATAGGTT TCCTATTCCT AGCCTGGATT ATGTTACTAC AATTTGCCTA TTCTAATCGG AACAGGTTTT
26470 26480 26490 26500 26510 26520 26530
>< Pall
>< Mscl
>< MnlI >< MaelIll
>< Haelll
>< Eael
>< BsuRI
>< Bsrl
>< Rsal >< BspWI
>< Cspél >< HindIII >< Bshl
>< Afal >< Alul >< Ball >< BbvI FnudHI ><
TGTACATAAT AAAGCTTGTT TTCCTCTGGC TCTTGTGGCC AGTAACACTT GCTTGTTTTG TGCTTGCTGC
26540 26550 26560 26570 26580 26590 26600
>< Vspl
>< Tru9l
>< Msel >< Hphl
>< Sfecl >< Asnl >< Bsrl
>< Accl >< Asel>< Maelll>< Acil
TGTCTACAGA ATTAATTGGG TGACTGGCGG GATTGCGATT GCAATGGCTT GTATTGTAGG CTTGATGTGG
26610 26620 26630 26640 26650 26660 26670
>< Espl
>< EcoS571
>< Ddel
>< Celll >< Rsal
>< BpullO2I >< Cspb6l
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>< Bfrl . >< Afal
>< Alul >< Acil MboII >
CTTAGCTACT TCGTTGCTTC CTTCAGGCTG TTTGCTCGTA CCCGCTCAAT GTGGTCATTC AACCCAGAARA
26680 26690 26700 26710 26720 26730 26740
>< ScrFI
>< Neil
>< Mspl
>< Hpall
>< HapIl
>< DsaV>< Mnll
>< Bsll
>< BsiYI
>< BsaJI >< Munl > < Xeml
>< Benl >< MaelIll >< Acil >< NlalIll
CAAACATTCT TCTCAATGTG CCTCTCCGGG GGACAATTGT GACCAGACCG CTCATGGAAA GTGAACTTGT
261750 26760 26770 26780 26790 26800 26810
TruSI ><
SinI >
Saug96I1 >
PpuMI >
NspIV >
Msel ><
>< Maelll
>< Sau3Al > < Rmal >< Haell
>< Ndell >< Pall - > < Mael Eco01091 >
>< Mbol >< Mspl >< HinPlIEco471 >
>< Fbhal >< Hpall >< StyI>< Hin6I Drall >
>< Dpnll >< HaplI >< EcoTl4I Cfrl31 >
>< Dpnl >< HaelIIl >< Ecol30I>< Bspl14311
>< BspAl »>< Gdill >< BssT11I Bsizl >
>< Bspld43l >< Eael >< BsaJl Bmel81I >
>< BsiQI >< BsuRI >< BInI >< Hhal Avall >
>< Bell >< MaelIll >< Bshl >< AvrIl >< Cfol Asul >
CATTGGTGCT GTGATCATTC GTGGTCACTT GCGAATGGCC GGACACTCCC TAGGGCGCTG TGACATTAAG
26820 26830 26840 26850 26860 26870 26880
>< Sau3Al
>< NdeIX
>< Mbol
>< Dpnll
>< DpnI
>< PssI >< BspMI .
>< PspSII >< BspAl >< XmnI
>< NspHII >< Bspl431 >< Asp700I > < Hgal FnudHI ><
GACCTGCCAA AAGAGATCAC TGTGGCTACA TCACGAACGC TTTCTTATTA CAAATTAGGA -GCGTCGCAGC
26890 26900 26910 26920 26930 26940 26950
>< TFil
>< HinfX
>< Bbvl > < Tru91l
>< BbvI >< Fou4HI >< Aciil > < Msel
GTGTAGGCAC TGATTCAGGT TTTGCTGCAT ACAACCGCTA .CCGTATTGGA AACTATAAAT TAAATACAGA
26960 26970 26980 26990 27000 27010 27020
>< Mspl >< Rsal
>< Hpall >< Rmarl
>< HapllI >< Cspbl
>< Cfri01 >< Mael>< Bggl HindI1 ><
>< Begl/a >< Sspl >< Afal >< MaeIll HinclI ><
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CCACGCCGGT AGCARCGACA ATATTGCTTT GCTAGTACAG TAAGTGACAA CAGATGTTTC ATCTTGTTGA

27030 27040 27050 270860 27070 27080 27090
>< ScrFI
>< Mval
>< Maelll
>< EcoRII
>< Ecll36l
>< DsaV
>< BstOI
>< BstNI
>< BsiLI >< TEil
>< Apyl >< MnlI HinfI ><
CTTCCAGGTT ACAATAGCAG AGATATTGAT TATCATTATG AGGACTTTCA ‘GGATTGCTAT TTGGAATCTT
27100 27110 27120 27130 27140 27150 27160
>< BsmAI >< Tru9l > < Mnll
>< Maell >< Alw261 >< Msel >< Ddel >< MboIl
GACGTTATAAR TAAGTTCAAT AGTGAGACAA TTATTTAAGC CTCTAACTAA GAAGAATTAT TCGGAGTTAG
27170 27180 27190 27200 27210 27220 27230
>< Ksp6321
>< MbolIl >< Earl
>< Mboll >< NlallIEaml11041 ><
ATGATGAAGA ACCTATGGAG TTAGATTATC CATAARACGA ACATGAAAAT TATTCTCTTC CTGACATTGA
27240 27250 27260 27270 27280 27290 27300

> < Rsal >< Rsal
>< Cspb6I >< Csp6l

> < Alul >< MnlI > < Afal >< Afal
TTGTATTTAC ATCTTGCGAG CTATATCACT ATCAGGAGTG TGTTAGAGGT ACGACTGTAC TACTAAAAGA
27310 27320 27330 27340 27350 27360 27370
>< MnlI >< HphI >< HphI . >< Mnll
ACCTTGCCCA TCAGGAACAT ACGAGGGCAA TTCACCATTT CACCCTCTTG TTGACAATAA ATTTGCACTA
27380 27390 27400 27410 27420 27430 27440
Sau3Al >
> < Pvull
> < PspS51
> < NspBII
>< TthHBS8I NdeII >
>< Taql MbolI >
>< Rsal >< FnudHI
: >< Csp6l Dpnil >
>< Rmal >< BbvI BspAl >
>< Mael >< Afal - > < Alul
ACTTGCACTA GCACACACTT TGCTTTTGCT TGTGCTGACG GTACTCGACA TACCTATCAG CTGCGTGCAA
27450 27460 27470 27480 27490 27500 27510
>< Sstl
>< Sdul
>< Sacl
>< NspIl
>< HgiAIl
>< Eco241
> < Ecll36l1
>< BspWI
>< Bspl286I1
>< Bmyl
>< HphI >< BanII
>< Dpni >< Mnll >< Alw2llX
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>< Bspl431 | >< MnlI > < Alul BbvI ><
GATCAGTTTC ACCARAACTT TTCATCAGAC AAGAGGAGGT TCAACAAGAG CTCTACTCGC CACTTTTTCT
27520 27530 27540 27550 27560 27570 27580
Sstl ><
Sdul ><
Sacl ><
NspII ><
HgiAl ><
Eco241 ><
Ecl136I1 ><
Bsp12861 ><
BnyI ><
>< Rmal >< Tru9l BanII ><
>< Mael >< Msel >< TruSI Alw2lI »><
>< Fnu4HI >< Hphl >< Msel Alul ><
CATTGTTGCT GCTCTAGTAT TTTTAATACT TTGCTTCACC ATTAAGAGAA AGACAGAATG AATGAGCTCA
27590 27600 27610 27620 27630 27640 27650
>< Tru9l >< Tru9l
>< Msel : >< Msel
CTTTAATTGA CTTCTATTTG TGCTTTTTAG CCTTTCTGCT ATTCCTTGTT TTAATAATGC TTATTATATT
27660 27670 27680 27690 27700 27710 27720
>< XhoIl
>< Xbal
> < ScrFl
>< Sau3Al
>< Rmal
>< NdeIl
> < Mval
>< Mf1IX
>< Mbol
>< BcoRII>< Mael
> < Ecll1361
>< Dpnll
>< Dpnl
>< BstYT
> < BstOl
> < BstNI
>< TthHB81 >< BspAl > < Rsal
>< DsaV>< Bspl43l >< Mboll
> < BsiLl >< Cspé6lI
>< Tagl > < Apyl > < Alwl > < Afal >< NlalIll
TTGGTTTTCA CTCGAAATCC AGGATCTAGA AGRACCTTGT ACCAAAGTCT AAACGAACAT GAAACTTCTC
27730 27740 27750 27760 271770 27780 27790
>< HinPll
>< Hin6l
>< Hhal
>< Rsal >< Haell
>< SfcI >< Eco47I11 .
>< Cspb1>< Cfol SfaNI ><
>< Ndel >< Afal >< Bspl431ll
ATTGTTTTGA CTTGTATTTC TCTATGCAGT TGCATATGCA CTGTAGTACA GCGCTGTGCA TCTAATARAC
27800 27810 27820 27830 27840 27850 27860
>< Xholl
>< Sau3Al
>< Ndell
> < Mnll

>< Mf11
' FIGURE 1364
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>< Mbol
>< Dpnll

>< Dpnl >< Rsal
>< BstYI >< MbolI

>< NlaIII>< BspAl >< Csp6l >< Rmal
>< Alwl >< Bspl43I >< Afal >< Mael
CTCATGTGCT TGAAGATCCT TGTAAGGTAC AACACTAGGG GTAATACTTA TAGCACTGCT TGGCTTTGTG

27870 27880 27890 27900 27910 27920 27930
>< Sdul
>< Rmal
>< Nspll
>< Mael
>< HgiAI
>< Bspl2B86I >< NspI
>< BmyIl >< NspHI
>< Alw21ll >< NlallI >< MaelIll
CTCTAGGAAA GGTTTTACCT TTTCATAGAT GGCACACTAT GGTTCARACA TGCACACCTA ATGTTACTAT
27940 27950 27360 27970 27980 27990 28000
> < Xholl
> < Sau3Rl > < vanSlI >< Rsal
>< Pvull >< Nlaliv
>< PspSI >< Kpnl >< NlaIIll
> < Ndell > < PEIMI >< Eco641 >< MaeIIl
> < Mf1I>< NspBII >< Csp6I>< HphI
> < DpnII >< HinP1lI >< BscBI >< Eco0651
>< Bspl431l >< Hinb6I >< Banl >< BspHI
> < BstYI > < BslI >< Hhal >< Rmal >< Asp718 >< Eco9lI
> < BspAl > < BsiYI>< Cfol >< Mael >< Afal >< BstPl
> < MboI>< AluI>< BspWI >< BspWI >< AccBlI >< BstEII
>< AlwI >< Dpnl > < AccB71 >< Alul >< Accb6b51 >< BbvI
CAACTGTCAA GATCCAGCTG GTGGTGCGCT TATAGCTAGG TGTTGGTACC TTCATGAAGG TCACCAAACT
28010 28020 28030 28040 28050 28060 28070
>< Sinl
>< Sau96l
>< NsplVv
NspHII ><
NlaIVv ><
>< ‘Eco471I
>< Cfrl3l
>< Rsal >< BsiZI
>< FnudHI >< Maell BscBI »><
>< Esp3Il >< Csp6l >< Tru9l >< BmelBI
>< BsmAl >< BsmBI >< Msel >< Tru9gl >< Avall
>< Alw261 >< Afarl >< Dral >< Msel >< Asul
GCTGCATTTA GAGACGTACT TGTTGTTTTA AATAAACGAA CAAATTAAAA TGTCTGATAA TGGACCCCAA
28080 28090 28100 . 28110 28120 28130 28140
>< SinI
>< Sau96l
>< NspIV
>< NspHII
>< Nlalv
>< Ecod7I
>< Cfri131
>< Sdul >< BsizZl
>< NspIl >< BscBI
>< Bspl286l >< BmelBI
>< Bmyl >< Avall >< Tfil
>< Maell >< Acil >< Asul >< Hinfl >< MnlI
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TCARACCAAC GTAGTGCCCC

CCGCATTACA TTTGGTGGAC CCACAGATTC AACTGACAAT AACCAGAATG

28150 28160 28170 28180 28190 28200 28210
>< HinP1l >< Styl
>< Haell
> < Pall >< Hin6l >< EcoTl4I
> < Haelll >< Hhal>< Ecol30I
>< BspWI >< BssTI1I
> < BsuRI >< Bspl431I
>< HgaI> < Bshl >< Cfol>< BsaJl >< Hgal
GAGGACGCAA TGGGGCAAGG CCAAAACAGC GCCGACCCCA AGGTTTACCC AATAATACTG CGTCTTGGTT
28220 28230 28240 28250 28260 28270 28280
>< TthHB8I
> < ScrfIl
>< Pall
>< PaeR7I
>< NsplIIT
> < Mval
>< RaelIlI
>< EcoRII
>< Eco881
>< Xhol > < Ecll136I
>< DsaV
>< BsuRI
>< Slal > < BstOl
>< MnlI>< TaqgI> < BstNI
>< CcrI > < BsilLl
>< Rinfl >< Bshl
>< TfiI>< BcolI>< BsaJl
>< Mnllt >< Ddel >< Aval > < Apyl
>< Alul >< DdeI > < NlaIIl >< Bfrl >< Ama87I >< MnlI

CACAGCTCTC ACTCAGCATG GCAAGGAGGA ACTTAGATTC CCTCGAGGCC AGGGCGTTCC AATCAACACC

US 2007/0128224 Al

28290 28300 28310 28320 28330 28340 28350
>< SinI
>< Sau961
>< NspIV
>< NspHII
>< Ecod71
>< Cfrl13I
>< Bsi2l
>< BmelBI > < Ksp6321
>< Avall > < Eamll04X
>< Asul > < Earl > < Alul>< Mboll >< MaelIll
AATAGTGGTC CAGATGACCA AATTGGCTAC TACCGAAGAG CTACCCGACG AGTTCGTGGT GGTGACGGCA
28360 28370 28380 28390 28400 28410 28420
>< SstlX
>< Sdul
>< Sacl
>< Nspll
>< HgiAl
>< Espl
>< Eco241 >< Sau9el
>< Ecll3611 >< Styl. >< Pall
>< Ddel >< Rmal >< NsplIv
>< Celll >< Mael >< Haelll
>< BsplZ2861 >< EcoT141 >< Cfri31
>< BpullO21 >< Ecol30I >< BsuRI
>< Bmyl >< BssTI1I > < Bsrl
>< BanIl >< Rsal >< BsadJdl >< Bsizl

FIGURE 13.66



Patent Application Publication Jun. 7,2007 Sheet 80 of 116  US 2007/0128224 A1

>< Alw211 >< Csp6l >< Blnl >< BshI>< HindIII
>< Hphl >< Alul >< Afal >< Avrll >< Asul >< Alul
AARATGAAAGA GCTCAGCCCC AGATGGTACT TCTATTACCT AGGAACTGGC CCAGAAGCTT CACTTCCCTA
28430 28440 28450 28460 28470 28480 28490
>< HinPll
>< Hiné6I
>< Hhal
>< Haell
>< Cfol > < MnlI >< Nlalv
>< Bspl43I1 >< SfaNI >< Ddel >< BscBI
CGGCGCTAAC AAAGAAGGCA TCGTATGGGT TGCAACTGAG GGAGCCTTGA ATACACCCAA AGACCACATT
28500 28510 28520 28530 28540 28550 28560
>< Nlalv
>< Ecob641
>< BscBI
>< BanI
>< Acil .
>< AccBlI >< Bbvl - >< Fnu4HI >< Mnll
GGCACCCGCA ATCCTAATAA CAATGCTGCC ACCGTGCTAC AACTTCCTCA AGGAACAACA TTGCCRAAAG
28570 28580 28590 28600 28610 28620 28630
>< Thal
>< MnlIl
>X Maell >< Mvnl
>< Mnll BstUI ><
>< Fnu4Hl >< Ksp632I BspS501 ><
>< BspWI >< Earl >< BsaBAI>< Acil
>< MnlT >< Mnll >< AciI>< Mboll >< Eamll041 Accll ><
GCTTCTACGC AGAGGGAAGC AGAGGCGGCA GTCAAGCCTC TTCTCGCTCC TCATCACGTA GTCGCGGTAA
28640 28650 28660 28670 28680 28690 28700
>< Scrrl
>< Mval
>< EcoRIT . >< TthHB8I1
>< Ecll1361 >< Rmal
>< DsaV>< FnudHI >< Nhel
>< BstOI >< MnlI’
>< BstNI . >< Mael
>< BsilLI > < BspWI
>< Apyl >< BbvIl >< Tagl >< Acil
TTCAAGAAAT TCAACTCCTG GCAGCAGTAG GGGAAATTCT CCTGCTCGAA TGGCTAGCGG AGGTGGTGAA
28710 28720 28730 28740 28750 ' 28760 28770
> < Thal
> < Mvnl

>< Hphl >< Mnll
> < HinPlI

> < Hinél
>< Hhal
> < BstUI >< Rmal Pall ><
> < BspS501 >< Mael HaelIll ><
>< Bbvl >< Cfol>< FnudHI BsuRI »><
> < AcclI>< BspWI - >»< Alul BshI >«
ACTGCCCTCG CGCTATTGCT GCTAGACAGA TTGAACCAGC TTGAGAGCAA AGTTTCTGGT AARGGCCAAC
28780 28790 28800 28810 28820 28830 28840
Rsal ><
> < PalI>< Maelll >< Mnll
> < Haelll >< FnudHI MaelIl ><
> < BsuRI >< Ddel >< Ddel CspbI ><

FIGURE 1367
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> < BshI > < Bbvl >< Mnll >< BspWI >< SfaNI Afal ><
AACAACAARGG CCAAACTGTC ACTAAGAAAT CTGCTGCTGA GGCATCTAAA ARGCCTCGCC AAAAACGTAC
28850 28860 28870 28880 28890 28900 28910
>< Tthllll
>< Sinl
>< Sau96l
>< NspIV
>< NspHII
> < Maell
>< Eco471
>< Cfrl13l
>< BsmBI
>< Rsal : >< Bsill >< Styl
>< Maelll >< Bmel8l >< EcoTl41l
>< Maell >< Esp3I >< Avall >< Ecol301
>< Cspé6l >< BsmAl >< Asul >< BssTl1
>< Afal >< Alw26I> < Aspl >< BsaJI
TGCCACAAAA CAGTACAACG TCACTCAAGC ATTTGGGAGA CGTGGTCCAG AACAAACGCCA AGGAAATTTC
28920 28930 28940 28950 28960 28970 28980
>< Sinl
>< Sau96I
>< Nsplv
>< NspHII
_>< NlaIv >< Pall
>< Ecod71 >< Haelll
>< Cfrl13l >< Gdill
>< BsiZl >< FnudHI
>< BscBI >< EBael
>< BmelSI >< BsuRI
>< Avall >< Bshl . BSpWI >
>< Asul >< Acil >< BspWI
GGGGACCAAG ACCTARATCAG ACAAGGAACT GATTACAAAC ATTGGCCGCA AATTGCACAA TTTGCTCCAA
28990 29000 29010 29020 29030 29040 290650
>< Bsml >< NlalIll )
>< BscCI >< Mnll >< Maelll >< Maelll >< Nlalll
GTGCCTCTGC ATTCTTTGGA ATGTCACGCA TTGGCATGGA AGTCACACCT TCGGGAACAT GGCTGACTTA
29060 29070 29080 29090 29100 29110 29120
>< Xholl
>< Sau3Al
>< Ndell
>< MELI
>< Mbol
>< FokI
>< Tru9l >< DpnlIl
>< Nlalv. > < Dpni
>< Nlalll >< BstYT >< Tthllll
>< Msel >< BspAl >< Maell
>< BscBI >< BstXI>< AlwI> < Bspla3l >< Aspl BspWI ><
TCATGGAGCC ATTAAATTGG ATGACAAAGA TCCACAATTC AAAGACAACG TCATACTGCT GAACAAGCAC
29130 29140 29150 29160 29170 29180 29190
Espl >«
Ddel ><
Celll ><
8pullO2I ><
>< Hgal Alul ><
ATTGACGCAT ACAAAACATT CCCACCAACA GAGCCTAAAA AGGACAAAAA GAAAAAGACT GATGAAGCTC
29200 29210 29220 29230 29240 29250 29260

FIGURE 1368
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>< Plel
>< FnuqHI >< Mboll
>< BspWI . >< MboIl >< Ksp6321 >< Gsul
>< BsmAl >< Maelll >< Earl>< Fnu4HI
>< Alw261 >< HinfI >< Eamll04I>< Bpml
>< Acil >< Fnudfl >< Bbvl >< Acil >< Nlalll
AGCCTTTGCC GCAGAGACAA AAGAAGCAGC CCACTGTGAC TCTTCTTCCT GCGGCTGACA TGGATGATTT
29270 29280 29290 29300 29310 29320 29330
. >< NlaIll >< Hinfl NlalIl ><
~ >< FokI >< Alul >< TfiI>< Ddel >< BspHI
CTCCAGACAA CTTCAAAATT CCATGRAGTGG AGCTTCTGCT GATTCAACTC AGGCATAAAC ACTCATGATG
29340 29350 29360 29370 29380 29390 29400
>< Maell >< Accl
ACCACACAAG GCAGATGGGC TATGTAAACG TTTTCGCAAT TCCGTTTACG ATACATAGTC TACTCTTGTG
29410 29420 29430 29440 29450 29460 29470
>< Tru9l
>< Tru9l
>< Msel
>< Msel
>< Xmnl >< Hpal
>< EcORI>< Maelll >< HindIl Trugdl ><
>< Asp700I >< Bsgl >< HincllI Msel ><
CAGAATGAAT TCTCGTAACT AAACAGCACA AGTAGGTTTA GTTAACTTTA ATCTCACATA GCAATCTTTA
29480 29490 29500 29510 29520 29530 29540
XorII >
TthHB8I >
Taql >.
Sau3Al ><
Rsal ><
>< ThalPvul >
NdeIl ><
>< Mnll
>< MvnIMcriI >
MboI ><
DpnII ><
Dpnl ><
Csp6l ><
>< BstUI
>< HaellIl BspCI >
BspAI ><
>< TthHB8I >< BspS01
>< Pall Bspl43l ><
>< BsuRI BsiEI >
>< BshIAfal ><
>< Mnll >< Taql >< Acil
>< Maelll >< Mnll >< Accll
ATCAATGTGT AACATTAGGG AGGACTTGAA AGAGCCACCA CATTTTCATC GAGGCCACGC GGAGTACGAT
29550 29560 29570 29560 29590 29600 29610
>< Sdul
>< Nspll
>< MboIl >< Vspl
>< Ksp6321 >< Eco241 >< Tru9l
>< Rsal >< Rmal >< Fnu4HI >< Bspl2861 >< Msel
>< Csp6l >< Mael >< Earl >< Bmyl >< Asnl
>< Afal >< Bbvi > < AlvI>< Eaml1041I >< Banll >< Asel

FIGURE 13.69
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CGAGGGTACA GTGAATAATG CTAGGGAGAG CTGCCTATAT GGAAGAGCCC TAATGTGTAA AATTAATTTT

29620 29630 29640 29650 29660 29670 29680
>< Tru9l >< Ddel
>< Msel >< Bfrl
>< NlaITI > < Alul
AGTAGTGCTA TCCCCATGTG ATTTTAATAG CTTCTTAGGA GAATGACAAA AAAAAAAAAA AAAAAA
29690 29700 29710 29720 29730 29740

FIGURE 13. 70
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I-3059 1 CTCTTCTGGRAARARGGTAGGCTTATCATTAGAGAAARRCAACAGAGTTGTGGT TTCAAGTG
S-040530

1-3059 61 ATATTCTTGTTAACAACTAAACGAACATGTITTATTTICTTATTATTTCTTACTCTCACTA
S-040530 1 GGUThCICH T nnuCRRCRNNoNGARCRRCEIGUBCHRCRNCY
I-3059 121 GTGGTAGTGACCTTGACCGGTGCACCACTTTTGATGATGTTCARGCTCCTAATTACACTC
S-040530 VY B ol T ol ol LLLLY LA L L L LA LA UL UL ol ol oLl chdil e Ll ol il oAl ol L L UL ol
I1-305% 181 AACATACTT_CATCTATGAGGGGGGTTTACTATCCTGATGAAATTTTTAGATCAGACACT
5-040530 104 "G""C""CAG""G"_"""C""""C""G"”"""C""C""C""G""C"""C“GAGC"""""C
I-3059 240 CTTTATTTAACTCAGGATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCATACT
§-040530 163 "UGUVCCUGUNCH TN e nrCCrGTICT G "CY "CY "CAGC I "Cr G T T IC IC e
I-3059 300 ATTAATCATACGTTTGGCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCC
5-040530 223 MRCUUCHRCHECHEICRRNNERNRCRRCDICHECUTICUTEIRORANCTICUNCARCRACRAN
I-3059 360 ACAGAGAAATCAAATGTTGTCCGTGGTTGGGCTTTTTGGTTCTACCATGARAACAACAAGTCA
5-040530 283 MECHNIRNCACCHACHIGHIGRAGCRBCI U NCITCTICAGORINIINRRR N KA ARG
1-3059 420 CAGTCGGTGATTATTATTAACRATTCTACTRATGTTGTTATACGAGCATGTAACTTTGAA
$-040530 342 "NURGCHNPNACHECHICHARRACAGCH IO ICHNGRIGRNoRDCRRCI RO IO NG
I-305$% 48C TTGTGTGACAACCCTTTCTTTGCTGTTTCTAAACCCATGGGTACACAGACACATACTATG
$-040530 403 CHPENCHNEN BN RACARANNCINCTICHREARANARIAANNCINORRTNICRIER RO
I-3059 540 ATATTCGATAATGCATTTRATTGCACTTTCGAGTACATATCTGATGCCTTTTCGCTTGAT
$S-040530 4E3 TUCUHNNCUNCHACABCHNCHINNICHARADRNNBDRCACCRICARENECACErICING
I-3059 600 GTTTCAGAAAAGTCAGGTAATTTTAAACACTTACGAGAGTTTGTGTTTAAAAARTAAAGAT
$-040530 §23 ""GAGC "G YAGC ICTICIC G T RCIGI G R R nCH RO G I Ge N
I-3059 660 GGGTTTCTCTATGTTTATAAGECGCTATCAACCTATAGATGTAGTTCGTGATCTACCTTCT
S-04053C §B3 "MCUNCHNGUICHRGHICTIRNRNRACH G ICINCHICI NG RGR RS NEN Y EnECREe
I-3059 720 GGTTTTAACACTTTGAAACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAARATTTT
5_94053(} [ Bl oh i o L Iol o LAL I T oL Tl e UL AT LA Aol A L oL L ol ML L oLl Yol Yol XN of
I-3059 780 AGAGCCATTCTTACAGCCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCC

$-040530 703 CrGhnNTRChRGRECHIaaRnpCEreRRRCHTGURTRNCT LU A LU o/ Velolll ol Lol L]

I-305% 840 TATTTTGTTGGCTATTTAARGCCAACTACATTTATGCTCAAGTATGATGARAATGGTACA
5_040530 '763 l'l'CllIIC""G"""I‘“CC"G"HH""Tll"cll'lc""cll"ll llIVGI’""""C""C"I'G" "‘CIII'CI'"C

I-3058 900 ATCACAGATGCTGTTGATTGTTCTCAAAATCCACTTGCTGAACTCAARATGCTCTGTTARG
5-040530 g23 nunwacnucH NCRNGERENRORAGCOHNGEICHICNAGRICHITCRIGHROCHIIAGENTGUIN

I-3059 960 AGCTTTGAGATTGACARAGGAATTTACCAGACCTCTAATTTCAGGGTTGTTCCCTCAGGA
S-040530 gg3 nnnwrcn NUHRERNIBNCIDENNCTUENaRRANACOD el LA ST el "G"'"TAGC"“‘C

I-3059 1020 GATGTTGTGAGATTCCCTAATATTACAAACTTGTGTCCTTTTGGAGAGGTTTTTAATGCT
s-040530 g43 n"rwnugw Lol LU A A ol AL L ol Dol Ll ol il ded Al okt ol oAl Ul el A oLl ol lllod

143059 1080 ACTAAATTCCCTTCTGTCTATGCATGGGAGAGAAARAAAATTTCTAATTGTGTTGCTGAT
5_040530 1003 ""c“"G"""""CAGC""G""C""C””"”""C"G""G""‘G""CAGC""C""‘C""G""’C“”C

I1-3059 1140 TACTCTGTGCTCTACAACTCAACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCC |
S_040530 1063 """AGC"""""G""""""""C""C""C""CAGC"""""c""”"'"""c"""""~GAGC"""

I-3059 1200 ACTAAGTTGRATGATCTTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAGGGA
5_040530 1123 Illlcnll “C"" "I’lc""c""G"ll'I""HAG.I"llcllIIGII"C'I"C"I'CA-GCCI"CI'"G""G“"ll""c

I-30598 1260 CATGATGTAAGACARATAGCGCCAGGACAAACTGETGTTATTGCTGATTATAATTATAAA
s_040530 1183 .t"cn"c'lIIGII"III'"G"HCN”CI‘IIOTIIIICIOI'G"IIICII"C"llGﬂ"c'l”cn.lc'l',c"”c”"c"l[s

FIGURE 32.1
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I-3059 1320 TTGCCAGATGATTTCATGGGTTGTCTCCTTGCTTGGAATRCTAGGAACATTGATGCTACT
5-0405320 1243 CHPRACHBCHIACAINANARNCH NCIICHICRACRRRNRCHINCRARERABORRCR IO N
I-3059 1380 TCAACTGGTARTTATAATTATAAATATAGGTATCTTAGACATGGCAAGCTTAGGCCCTTT
5-040530 1303 } Yl oLl oL LI LYo LL LA Ll L LY o ol totdl ot elobd ehl ol LALUEL LY ool EL UL LT Yo}
1-3059 1440 GAGAGAGACATATCTAATGTGCCTTTCTCCCCTGATGGCAAACCTTGCACCCCACCTGCT
$-040530 1363 UOUNCUGUUNTNCR A ICH M TIOCRABERCHEINCHICH IS IBCeRCTUNEoRAnCRA R R R~
I-3059 1500 CTTAATTGTTATTGGCCATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGCTAC
$5-040530 1423 VRGP UCTNCTIC T NCCRGR PCT GG IC G TN r e e nncunaneannn g
I-3059 1560 CARACCTTACAGAGTTGTAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGT
S-040530 1483 nnGnnCnu"nnnnnGnnGnnG"nGAGcnncnnGanannncuncuuTnnunncnnGuuc
I-3058 1620 GGACCAAAATTATCCACTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTARTGGA
5-040530 1543 ®OCU CN"GCUGAG T TIC IR NGuRCRUIRIRRRRRN R RCN ACRUCHNCDRORTCNNC Y 0O
I-3059 1680 CTCACTGGTACTGGTGTGTTAACTCCTTCTTCA__AAGAGATTTCAACCATTTCAACAAT
S-040530 1603 n"ngnwgHrCnTCrRCTRYICHIGR I NAGHRGCHN NG RCnGY QR eCnaGRAGH
I-3059 1738 TTGGCCGTGATGTCTCTGATTTCACTGATTCCGTTCGAGATCCTAAAACATCTGAAATAT
5-040530 1661 “CHBNNAGNURNBCACCRNICRRRNRARICACINRGRACKICITCRBGNNCREENRCH NOO
I1-3059 1798 TAGACATTTCACCTTGCTCTTTTGGGGGTGTAAGTGTAATTACACCTGGAACARATGCTT
S-040530 1721 "GUMNNRCAGCRICN " AGC Y CINCT N C P GTCCN G PG ICT I C " C Y CY'CY " CA
I-3059 1858 _CATCTGAAGTTGCTGTTCTATATCAAGATGTTAARCTGCACTGATGTTTCTACAGCAATC
$-040530 1781 Gnan—nnnnuGuncnnGnnGuucnnGnncnnGnnnnnn"ncnncnuGAGC""Cnncnnn
I-3059 1917 CATGCAGATCAACTCACACCAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAG
$-040530 1840 “UCHMCHNCIIGNIGHICH GG RGN RCR ICAGCY GG T IgR RGRni e
1-3059 . 1977 ACTCARAGCAGGCTGTCTTATAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATT
5_040530 1900 u"c?nGnncnnunncnnGnncnncnncunnuncnnGnnnnnCAGCnnCnn""nnnnuunc
I-3059 2037 CCTATTGGAGCTGGCATTTGTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGC
S-040530 196Q "UCHNHNRCHUCHIpARRCRECHICHNCHRRANCIICRRGRECCTGCTG "G G IC Y
I-3059 2097 CAAARAATCTATTGTCGCTTATACTATGTCTTTAGGTGCTGATAGTTCARTTGCTTACTCT
S-040530 2020 VUGUUGHUCHRCH T HHNCHNCENCN R RCOCUEE RGO ICRICACET HCR nCH T o
I-3059 2157 AATAACACCATTGCTATACCTACTAARCTTTTCAATTAGCATTACTACAGAAGTAATGCCT
S-040530 2080 "NCHNTMUBBRCRUCHRCHNCRRCRURRUCRCCM OO RCTBCHRCHTB R nCRR BN I
I-3059 2217 GTTTCTATGGCTARAAACCTCCGTAGATTGTAATATGTACATCTGCGGAGATTCTACTGAA
S$-040530 2140 "VGAGC UM RChAGN ARG IGT I RCT RGNt n e R RNCRICACORTCT NG
I1-3059 2277 TGTGCTAATTTGCTTCTCCAATATGGTAGCTTTTGCACACAACTAAATCGTGCACTCTCA
S-040530 2200 PHCHUCRPCCUNNRGINGRIGTIICTACRRDICIRIRIDERRGNAGRRCRICR RCNIGAGE
I-3059 2337 GGTATTGCTGCTGAACRGGATCGCAACACACGCTGAAGTCTTCGCTCAAGTCAAACAAATG
$-040530 2260 ""C""Cﬁ"C""C""G"""""C""G"""""CA"A""““"""""""C"”"""G”"G""G"""
I-3059 2397 TACAAAACCCCAACTTTGAAATATTTTGGTGGTTTTAATTTTTCACAAATATTACCTGAC
£-040530 2320 MR RGRUERHCHICERIIANCHICTECTIGHRICIICANEANCHIDRIoRNCCRCTIICTNN
1-3059 2457 CCTCTAAAGCCAACTAAGAGGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTC
$-040530 2380 PUNNRGERNNRCHNEHBBCRCHICRBCRREINHRNNCOIRANCHICTICHIAR R KE AU B
I~3059 2517 GCTGATGCTGGCTTCATGARGCAATATGGCGRATGCCTAGGTGATATTAATGCTAGAGAT
$-040530 2440 "NCUUCHRCHINNINDRUERTINMRNGHICRIRERETHNRNCHROCHHEBNCORON 8OO R
1-3059 2577 CTCATTTGTGCGCAGAAGTTCAATGGGCTTACAGTGTTGCCACCTCTGCTCACTGATGAT

S-040530 2500 LT lll ol ol il oLl LR AN Ll ol B A LA Al S ol ol b il okl oL A bl Ll ol odihil of

I-3059 2637 ATGATTGCTGCCTACACTGCTGCTCTAGTTAGTGGTACTGCCACTGCTGGATGGACATTT
5-040530 2560 "‘lIll'"Cllllc\'ll"'lllTn"Aﬂ"C'll'cllIIGIII'GI'"AC""C"I'CHIIll""c"l'c""Cll""ﬂllc""c

FIGURE 32.2
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I-3059 2697 GGTGCTGGCGCTGCTCTTCAAATACCTTTTGCTATGCAAATGGCATATAGGTTCAATGGC
s_040530 2520 "”A""CIIMAHNC"nctlllGu"G"l'cnnc""cllﬂc"l‘l”l‘l"Gl‘l’l""Hcl‘l'lcc""ﬂnﬂllllcl‘l‘ﬂ
I-3059 2757 ATTGGAGTTRCCCAAAATGTTCTCTATGAGAACCAAAAACAAATCGCCARCCAATTTAAC
$-040530 2680 HuCBRCHNCUNRRRCNRERERGRRGHTCHARRRNRRCRAGRRCERARIIRINRB RGANERDT
I-3059 2817 AAGGCGATTAGTCAAATTCAAGAATCACTTACARCAACATCAACTGCATTGGGCAAGCTG
S-040530 2740 BUMmuUCnhecnRCERERRCRRGCHRCACCARGRBCRRIDICACONECEICCURRRIRT WY
I-3059 2871 CAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCT
s_040530 2800 » "G" wun nGl' "Gll MmN Rn "C“ |lcnnGn "ccl'G'. nwun "C“ llGl! IIGII IIGII I!G'l "G” L1 lIAGC
I-3059 2937 AATTTTGGTGCAATTTCAAGTGTGCTARATGATATCCTTTCGCGACTTGATAAAGTCGAG
$-040530 2860 "UCNUCUUCT PG "CAGCTC T TG IC " C Y T GAGCAG T IGT NC I G
I-3059 2997 GCGGAGGTACRAATTGACAGGCTAATTACAGGCAGACTTCARAGCCTTCAAACCTATGTA
$-040530 2920 THCHTRANNGUUGUCNNICnINNGUICHICInACHCRnCRACTenRICuBCERARAnCR G
I-3059 3057 ACACAACAACTAATCAGGGCTGCTGAARATCAGGGCTTCTGCTAATCTTGCTGCTACTAAA
S-040530 2080 "MCUUGHNGNUGHINIRANRCRICHIGRARCRIBBCACON oI ACIECTICPICNNC
I-3059 3117 ATGTCTGAGTGTGTTCTTGGACAATCARAAAGAGTTGACTTTTGTGGAARGGGCTACCAC
5_040530 3040 " "AGC"""""C"“G""G""C" IIGAGC""G"l""’"Gllll" "'"C"“C“"C".'"“"“""T"-”
I-305% 3177 CTTATGTCCTTCCCACARAGCAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTG
5-040530 3100 "UGUUUAGUnUn T nCHRGENC aNRRCHICHIICRIGRINGRERRRGHRCHACARCRRCRER
I-3059 3237 CCATCCCAGGAGAGGAACTTCACCACAGCGCCAGCAATTTGTCATGAAGGCAAAGCATAC
S-040530 . 3160 “MTAGUNNNNRCHINARAIRRANARECHNCARNRACIRCUBOTRONIET RN IEBBETn N
I-305¢9 3297 TTCCCTCGTGAAGGTGTTTTTGTGTTTRAATGGCACTTCTTGGTTTATTACACAGAGGAAC
5-040530 3220 "NONMUCANGENGUICARCHICHTERIRRRCIRBRECACORHARICHBCRNCHRIEBEa8 N
I-3059 3357 TTCTTTTCTCCACAAATAATTACTACAGACAATACATTTGTCTCAGGARATTGTGATGTC
$-040530 3280 PUBNICAGCH GG GG G T P IRC R NCHNCH UG ACUCR RCR A RN AN IO
I-305¢ 3417 GTTATTGGCATCATTAACAACACAGTTTATGATCCTCTGCAARCCTGAGCTTGARCTCATTC
S-040830 kR VT Teldl el AL LA DL o LY UL L LYo LAV N ol L oL L ol LU e L Yo LA UL T E LY Vel otd XU
I-3059 3477 AAAGAAGAGCTGGACAAGTACTTCAAAARATCATACATCACCAGATGTTGATCTTGGCGAC
$5-04053C 3400 "NGHIGHNTNID NN RO AN RN IHAGRNORRCHRCHRORRERICIREIACTBCB TN Op
1-3059 3537 ATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAARAAGAAATTGACCGCCTCRATGAG
$-040530 3460 ""CAGCUmnAnChMuNNcHNCInaRNGRINIIEARIGRICANCRICIB AN RHCERCan
I1-3059 3597 GTCGCTAAAAATTTAAATGAATCACTCATTGACCTTCAAGAATTGGGAAAATATGAGCAA
S-040530 3520 "UGTTCTMGTCCnGY"C"GAGC GG TG aGrIGoRIRRCRIGRRCrD DTN
1-3059 3657 TATATTAAATGGCCTTGGTATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTC
$-040530 kLY B sl Al oLl L UL L L e LA L L E ol Al UNEA LT ER UL L ol b ol Ll ol LTI oL ML AL L
I-32059 3Nz ATGGTTACAATCTTGCTTTGTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGC
S-040530 3640 VPnnaGHECHnaCHRUNCHICHRN RN RRCRECERCRIMPRTCRENBRCEBRARNCRRCR N
I-3059 3777 TCTTGTGGTTCTTGCTGCAAGTTTGATCAGGATGACTCTGAGCCAGTTCTCAAGGGTGTC
5-040530 3700 AGC """ CAGC " " hnannnsCEICURNSRCRENACCHRNNICEBCRNCHERTICRAs
I-3059 3837 AAATTACATTACACATAAARCGAACTTATGGATTTGTTTATGAGATTTTTTACTCTTGGAT
$-04G530 3760 ""GC GTrCHUYY "C"G"T_" wuncopn

I-305¢ 3897 CAATTACTGCACAGCCAGTAAAAATTGACAATGCTTCTCCTGCAAGT

S$-04C530 '

FIGURE 32.3
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NOVEL STRAIN OF SARS-ASSOCIATED
CORONAVIRUS AND APPLICATIONS THEREOF

[0001] The present invention relates to a novel strain of
severe acute respiratory syndrome (SARS)-associated coro-
navirus derived from a sample recorded under No. 031589
and collected in Hanoi (Vietnam), to nucleic acid molecules
derived from its genome, to the proteins and peptides
encoded by said nucleic acid molecules and to their appli-
cations, in particular as diagnostic reagents and/or as vac-
cine.

[0002] Coronavirus is a virus containing single-stranded
RNA, of positive polarity, of approximately 30 kilobases
which replicates in the cytoplasm of the host cells; the 5' end
of'the genome has a capped structure and the 3' end contains
a polyA tail. This virus is enveloped and comprises, at its
surface, peplomeric structures called spicules.

[0003] The genome comprises the following open reading
frames or ORFs, from its 5' end to its 3' end: ORFla and
ORF1b corresponding to the proteins of the transcription-
replication complex, and ORF-S, ORF-E, ORF-M and
ORF-N corresponding to the structural proteins S, E, M and
N. It also comprises ORFs corresponding to proteins of
unknown function encoded by: the region situated between
ORF-S and ORF-E and overlapping the latter, the region
situated between ORF-M and ORF-N, and the region
included in ORF-N.

[0004] The S protein is a membrane glycoprotein (200-
220 kDa) which exists in the form of spicules or spikes
emerging from the surface of the viral envelope. It is
responsible for the attachment of the virus to the receptors
of the host cell and for inducing the fusion of the viral
envelope with the cell membrane.

[0005] The small envelope protein (E), also called sM
(small membrane), which is a nonglycosylated transmem-
brane protein of about 10 kDa, is the protein present in the
smallest quantity in the virion. It plays a powerful role in the
coronavirus budding process which occurs at the level of the
intermediate compartment in the endoplasmic reticulum and
the Golgi apparatus.

[0006] The M protein or matrix protein (25-30 kDa) is a
more abundant membrane glycoprotein which is integrated
into the viral particle by an M/E interaction, whereas the
incorporation of S into the particles is directed by an S/M
interaction. It appears to be important for the viral matura-
tion of coronaviruses and for the determination of the site
where the viral particles are assembled.

[0007] The N protein or nucleocapsid protein (45-50 kDa)
which is the most conserved among the coronavirus struc-
tural proteins is necessary for encapsidating the genomic
RNA and then for directing its incorporation into the virion.

This protein is probably also involved in the replication of
the RNA.

[0008] When the host cell is infected, the reading frame
(ORF) situated in 5' of the viral genome is translated into a
polyprotein which is cleaved by the viral proteases and then
releases several nonstructural proteins such as the RNA-
dependent RNA polymerase (Rep) and the ATPase helicase
(Hel). These two proteins are involved in the replication of
the viral genome and in the generation of transcripts which
are used in the synthesis of the viral proteins. The mecha-
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nisms by which these subgenomic mRNAs are produced are
not completely understood; however, recent facts indicate
that the sequences for regulation of transcription at the 5' end
of each gene represent signals which regulate the discon-
tinuous transcription of the subgenomic mRNAs.

[0009] The proteins of the viral membrane (S, E and M
proteins) are inserted into the intermediate compartment,
whereas the replicated RNA (+ strand) is assembled with the
N (nucleocapsid) protein. This protein-RNA complex then
combines with the M protein contained in the membranes of
the endoplasmic reticulum and the viral particles form when
the nucleocapsid complex buds into the endoplasmic reticu-
lum. The virus then migrates across the Golgi complex and
eventually leaves the cell, for example by exocytosis. The
site of attachment of the virus to the host cell is at the level
of the S protein.

[0010] Coronaviruses are responsible for 15 to 30% of
colds in humans and for respiratory and digestive infections
in animals, especially cats (FIPV: Feline infectious perito-
nitis virus), poultry (IBV: Avian infectious bronchitis virus),
mice (MHV: Mouse hepatitis virus), pigs (TGEV: Transmis-
sible gastroenterititis virus, PEDV: Porcine Epidemic diar-
rhea virus, PRCoV: Porcine Respiratory Coronavirus, HEV:
Hemagglutinating encephalomyelitis Virus) and bovines
(BCoV: Bovine coronavirus).

[0011] In general, each coronavirus affects only one spe-
cies; in immunocompetent individuals, the infection induces
optionally neutralizing antibodies and cell immunity,
capable of destroying the infected cells.

[0012] An epidemy of atypical pneumonia, called severe
acute respiratory syndrome (SARS) has spread in various
countries (Vietnam, Hong Kong, Singapore, Thailand and
Canada) during the first quarter of 2003, from an initial
focus which appeared in China in the last quarter of 2002.
The severity of this disease is such that its mortality rate is
about 3 to 6%. The determination of the causative agent of
this disease is underway by numerous laboratories world-
wide.

[0013] In March 2003, a new coronavirus (SARS-CoV or
SARS virus) was isolated, in association with cases of
severe acute respiratory syndrome (T. G. KSIAZEK et al.,
The New England Journal of Medicine, 2003, 348, 1319-
1330; C. DROSTEN et al., The New England Journal of
Medicine, 2003, 348, 1967-1976; Peiris et al., Lancet, 2003,
361, 1319).

[0014] Genomic sequences of this new coronavirus have
thus been obtained, in particular those of the Urbani isolate
(Genbank accession No. AY274119.3 and A. MARRA et al.,
Science, May 1, 2003, 300, 1399-1404) and the Toronto
isolate (Tor2, Genbank accession No. AY278741 and A.
ROTA et al., Science, 2003, 300, 1394-1399).

[0015] The organization of the genome is comparable with
that of other known coronaviruses, thus making it possible
to confirm that SARS-CoV belongs to the Coronaviridae
family; open reading frames ORFla and 1b and open
reading frames corresponding to the S, E, M and N proteins,
and to proteins encoded by: the region situated between
ORF-S and ORF-E (ORF3), the region situated between
ORF-S and ORF-E and overlapping ORF-E (ORF4), the
region situated between ORF-M and ORF-N (ORF7 to
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ORF11) and the region corresponding to ORF-N (ORF13
and ORF14), have in particular been identified.

[0016] Seven differences have been identified between the
sequences of the Tor2 and Urbani isolates; 3 correspond to
silent mutations (c/t at position 16622 and a/g at position
19064 of ORF1b, t/c at position 24872 of ORF-S) and 4
modify the amino acid sequence of respectively: the proteins
encoded by ORF1la (c/t at position 7919 corresponding to
the A/V mutation), the S protein (g/t at position 23220
corresponding to the A/S mutation), the protein encoded by
ORF3 (a/g at position 25298 corresponding to the R/G
mutation) and the M protein (t/c at position 26857 corre-
sponding to the S/P mutation).

[0017] In addition, phylogenetic analysis shows that
SARS-CoV is distant from other coronaviruses and that it
did not appear by mutation of human respiratory coronavi-
ruses nor by recombination between known coronaviruses
(for a review, see Holmes, J. C. 1., 2003, 111, 1605-1609).

[0018] The determination and the taking into account of
new variants are important for the development of reagents
for the detection and diagnosis of SARS which are suffi-
ciently sensitive and specific, and immunogenic composi-
tions capable of protecting populations against epidemics of
SARS.

[0019] The inventors have now identified another strain of
SARS-associated coronavirus which is distinguishable from
the Tor2 and Urbani isolates.

[0020] The subject of the present invention is therefore an
isolated or purified strain of severe acute respiratory syn-
drome-associated human coronavirus, characterized in that
its genome has, in the form of complementary DNA, a serine
codon at position 23220-23222 of the gene for the S protein
or a glycine codon at position 25298-25300 of the gene for
ORF3, and an alanine codon at position 7918-7920 of
ORFla or a serine codon at position 26857-26859 of the
gene for the M protein, said positions being indicated in
terms of reference to the Genbank sequence AY274119.3.

[0021] According to an advantageous embodiment of said
strain, the DNA equivalent of its genome has a sequence
corresponding to the sequence SEQ ID No: 1; this coro-
navirus strain is derived from the sample collected from the
bronchoaleveolar washings from a patient suffering from
SARS, recorded under the No. 031589 and collected at the
Hanoi (Vietnam) French hospital.

[0022] In accordance with the invention, said sequence
SEQ ID No: 1 is that of the deoxyribonucleic acid corre-
sponding to the ribonucleic acid molecule of the genome of
the isolated coronavirus strain as defined above.

[0023] The sequence SEQ ID No: 1 is distinguishable
from the Genbank sequence AY274119.3 (Tor2 isolate) in
that it possesses the following mutations:

[0024] g/t at position 23220; the alanine codon (gct) at
position 577 of the amino acid sequence of the Tor2 S
protein is replaced by a serine codon (tct),

[0025] a/gat position 25298; the arginine codon (aga) at
position 11 of the amino acid sequence of the protein
encoded by the Tor2 ORF3 is replaced by a glycine
codon (gga).
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[0026] In addition, the sequence SEQ ID No: 1 is distin-
guishable from the Genbank sequence AY278741 (Urbani
isolate) in that it possesses the following mutations:

[0027] t/c at position 7919; the valine codon (gtt) in
position 2552 of the amino acid sequence of the protein
encoded by ORFla is replaced by an alanine codon

(get),

[0028] t/c at position 16622: this mutation does not
modify the amino acid sequence of the proteins
encoded by ORF1b (silent mutation),

[0029] g/a at position 19064: this mutation does not
modify the amino acid sequence of the proteins
encoded by ORF1b (silent mutation),

[0030] c/t at position 24872: this mutation does not
modify the amino acid sequence of the S protein, and

[0031] c/t at position 26857: the proline codon (ccc) at
position 154 of the amino acid sequence of the M
protein is replaced by a serine codon (tcc).

[0032] TUnless otherwise stated, the positions of the nucle-
otide and peptide sequences are indicated with reference to
the Genbank sequence AY274119.3.

[0033] The subject of the present invention is also an
isolated or purified polynucleotide, characterized in that its
sequence is that of the genome of the isolated coronavirus
strain as defined above.

[0034] According to an advantageous embodiment of said
polynucleotide, it has the sequence SEQ ID No: 1.

[0035] The subject of the present invention is also an
isolated or purified polynucleotide, characterized in that its
sequence hybridizes under high stringency conditions with
the sequence of the polynucleotide as defined above.

[0036] The terms “isolated or purified” mean modified “by
the hand of humans” from the natural state; in other words
if an object exists in nature, it is said to be isolated or
purified if it is modified or extracted from its natural
environment or both. For example, a polynucleotide or a
protein/peptide naturally present in a living organism is
neither isolated nor purified; on the other hand, the same
polynucleotide or protein/peptide separated from coexisting
molecules in its natural environment, obtained by cloning,
amplification and/or chemical synthesis is isolated for the
purposes of the present invention. Furthermore, a polynucle-
otide or a protein/peptide which is introduced into an
organism by transformation, genetic manipulation or by any
other method, is “isolated” even if it is present in said
organism. The term purified as used in the present invention
means that the proteins/peptides according to the invention
are essentially free of association with the other proteins or
polypeptides, as is for example the product purified from the
culture of recombinant host cells or the product purified
from a nonrecombinant source.

[0037] For the purposes of the present invention, high
stringency hybridization conditions are understood to mean
temperature and ionic strength conditions chosen such that
they make it possible to maintain the specific and selective
hybridization between complementary polynucleotides.

[0038] By way of illustration, high stringency conditions
for the purposes of defining the above polynucleotides are
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advantageously the following: the DNA-DNA or DNA-
RNA hybridization is performed in two steps: (1) prehy-
bridization at 42° C. for 3 hours in phosphate buffer (20 mM,
pH 7.5) containing 5xSSC (1xSSC corresponds to a 0.15 M
NaCl+0.015 M sodium citrate solution), 50% formamide,
7% sodium dodecyl sulfate (SDS), 10x Denhardt’s, 5%
dextran sulfate and 1% salmon sperm DNA; (2) hybridiza-
tion for 20 hours at 42° C. followed by 2 washings of 20
minutes at 20° C. in 2xSSC+2% SDS, 1 washing of 20
minutes at 20° C. in 0.1xSSC+0.1% SDS. The final washing
is performed in 0.1xSSC+0.1% SDS for 30 minutes at 60°
C.

[0039] The subject of the present invention is also a
representative fragment of the polynucleotide as defined
above, characterized in that it is capable of being obtained
either by the use of restriction enzymes whose recognition
and cleavage sites are present in said polynucleotide as
defined above, or by amplification with the aid of oligo-
nucleotide primers specific for said polynuclectide as
defined above, or by transcription in vitro, or by chemical
synthesis.

[0040] According to an advantageous embodiment of said
fragment, it is selected from the group consisting of: the
c¢DNA corresponding to at least one open reading frame
(ORF) chosen from: ORF1a, ORF1b, ORF-S, ORF-E, ORF-
M, ORF-N, ORF3, ORF4, ORF7 to ORF11, ORF13 and
ORF14 and the cDNA corresponding to the noncoding 5' or
3" ends of said polynucleotide.

[0041] According to an advantageous feature of this
embodiment, said fragment has a sequence selected from the
group consisting of:

[0042] the sequences SEQ ID NO: 2 and 4 representing
the cDNA corresponding to the ORF-S which encodes
the S protein,

[0043] the sequences SEQ ID NO: 13 and 15 represent-
ing the ¢cDNA corresponding to the ORF-E which
encodes the E protein,

[0044] the sequences SEQ ID NO: 16 and 18 represent-
ing the cDNA corresponding to the ORF-M which
encodes the M protein,

[0045] the sequences SEQ ID NO: 36 and 38 represent-
ing the cDNA corresponding to the ORF-N which
encodes the N protein,

[0046] the sequences representing the cDNA corre-
sponding respectively: to ORF1a and ORF1b (ORF1ab,
SEQ ID NO: 31), to ORF3 and ORF4 (SEQ ID NO: 7,
8), to ORF7 to 11 (SEQ ID NO: 19, 20) to ORF13 (SEQ
ID NO: 32) and to ORF14 (SEQ ID NO: 34), and

[0047] the sequences representing the cDNAs corre-
sponding respectively to the noncoding 5' (SEQ ID NO:
39 and 72) and 3' (SEQ ID NO: 40, 73) ends of said
polynucleotide.

[0048] The subject of the present invention is also a cDNA
fragment encoding the S protein, as defined above, charac-
terized in that it has a sequence selected from the group
consisting of the sequences SEQ ID NO: 5 and 6 (Sa and Sb
fragments).

[0049] The subject of the present invention is also a cDNA
fragment corresponding to ORFla and ORF1b as defined
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above, characterized in that it has a sequence selected from
the group consisting of the sequences SEQ ID NO: 41 to 54
(LO to L12 fragments).

[0050] The subject of the present invention is also a
polynucleotide fragment as defined above, characterized in
that it has at least 15 consecutive bases or base pairs of the
sequence of the genome of said strain including at least one
of those situated in position 7979, 16622, 19064, 23220,
24872, 25298 and 26857. Preferably this is a fragment of 20
to 2500 bases or base pairs, preferably from 20 to 400.

[0051] According to an advantageous embodiment of said
fragment, it includes at least one pair of bases or base pairs
corresponding to the following positions: 7919 and 23220,
7919 and 25298, 16622 and 23220, 19064 and 23220, 16622
and 25298, 19064 and 25298, 23220 and 24872, 23220 and
26857, 24872 and 25298, 25298 and 26857.

[0052] The subject of the present invention is also primers
of at least 18 bases capable of amplifying a fragment of the
genome of a SARS-associated coronavirus or of the DNA
equivalent thereof.

[0053] According to an embodiment of said primers, they
are selected from the group consisting of:

[0054] the pair of primers No. 1 corresponding respec-
tively to positions 28507 to 28522 (sense primer, SEQ
ID NO: 60) and 28774 to 28759 (antisense primer, SEQ
ID NO: 61) of the sequence of the polynucleotide as
defined above,

[0055] the pair of primers No. 2 corresponding respec-
tively to positions 28375 to 28390 (sense primer, SEQ
ID NO: 62) and 28702 to 28687 (antisense primer, SEQ
ID NO: 63) of the sequence of the polynucleotide as
defined above, and

[0056] the pair of primers consisting of the primers SEQ
ID Nos: 55 and 56.

[0057] The subject of the present invention is also a probe
capable of detecting the presence of the genome of a
SARS-associated coronavirus or of a fragment thereof,
characterized in that it is selected from the group consisting
of: the fragments as defined above and the fragments cor-
responding to the following positions of the polynucleotide
sequence as defined above: 28561 to 28586, 28588 to 28608,
28541 to 28563 and 28565 to 28589 (SEQ ID NO: 64 to 67).

[0058] The probes and primers according to the invention
may be labeled directly or indirectly with a radioactive or
nonradioactive compound by methods well known to per-
sons skilled in the art so as to obtain a detectable and/or
quantifiable signal. Among the radioactive isotopes used,
there may be mentioned 2P, **P, *°S, *H or '*°I. The
nonradioactive entities are selected from ligands such as
biotin, avidin, streptavidin, digoxygenin, haptens, dyes,
luminescent agents such as radioluminescent, chemolumi-
nescent, bioluminescent, fluorescent and phosphorescent
agents.

[0059] The invention encompasses the labeled probes and
primers derived from the preceding sequences.

[0060] Such probes and primers are useful for the diag-
nosis of infection by a SARS-associated coronavirus.
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[0061] The subject of the present invention is also a
method for the detection of a SARS-associated coronavirus,
from a biological sample, which method is characterized in
that it comprises at least:

[0062] (a) the extraction of nucleic acids present in said
biological sample,

[0063] (b) the amplification of a fragment of ORF-N by
RT-PCR with the aid of a pair of primers as defined above,
and

[0064] (c) the detection, by any appropriate means, of the
amplification products obtained in (b).

[0065] The amplification products (amplicons) in (b) are
268 bp for the pair of primers No. 1 and 328 bp for the pair
of primers No. 2.

[0066] According to an advantageous embodiment of said
method, the step (b) of detection is carried out with the aid
of at least one probe corresponding to positions 28561 to
28586, 28588 to 28608, 28541 to 28563 and 28565 to 28589
of the sequence of the polynucleotide as defined above.

[0067] Preferably, the SARS-associated coronavirus
genome is detected and optionally quantified by PCR in real
time with the aid of the pair of primers No. 2 and probes
corresponding to positions 28541 to 28563 and 28565 to
28589 labeled with different compounds, in particular dif-
ferent fluorescent agents.

[0068] The real time RT-PCR which uses this pair of
primers and this probe is very sensitive since it makes it
possible to detect 10? copies of RNA and up to 10 copies of
RNA; it is in addition reliable and reproducible.

[0069] The invention encompasses the single-stranded,
double-stranded and triple-stranded polydeoxyribonucle-
otides and polyribonucleotides corresponding to the
sequence of the genome of the isolated strain of coronavirus
and its fragments as defined above, and to their sense or
antisense complementary sequences, in particular the RNAs
and cDNAs corresponding to the sequence of the genome
and of its fragments as defined above.

[0070] The present invention also encompasses the ampli-
fication fragments obtained with the aid of primers specific
for the genome of the purified or isolated strain as defined
above, in particular with the aid of primers or pairs of
primers as defined above, the restriction fragments formed
by or comprising the sequence of fragments as defined
above, the fragments obtained by transcription in vitro from
a vector containing the sequence SEQ ID NO: 1 or a
fragment as defined above, and fragments obtained by
chemical synthesis. Examples of restriction fragments are
deduced from the restriction map of the sequence SEQ ID
NO: 1 illustrated by FIG. 13. In accordance with the
invention, said fragments are either in the form of isolated
fragments, or in the form of mixtures of fragments. The
invention also encompasses fragments modified, in relation
to the preceding ones, by removal or addition of nucleotides
in a proportion of about 15%, relative to the length of the
above fragments and/or modified in terms of the nature of
the nucleotides, as long as the modified nucleotide frag-
ments retain a capacity for hybridization with the genomic
or antigenomic RNA sequences of the isolate as defined
above.
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[0071] The nucleic acid molecules according to the inven-
tion are obtained by conventional methods, known per se,
following standard protocols such as those described in
Current Protocols in Molecular Biology (Frederick M.
AUSUBEL, 2000, Wiley and son Inc., Library of Congress,
USA). For example, they may be obtained by amplification
of a nucleic sequence by PCR or RT-PCR or alternatively by
total or partial chemical synthesis.

[0072] The subject of the present invention is also a DNA
or RNA chip or filter, characterized in that it comprises at
least one polynucleotide or one of its fragments as defined
above.

[0073] The DNA or RNA chips or filters according to the
invention are prepared by conventional methods, known per
se, such as for example chemical or electrochemical grafting
of oligonucleotides on a glass or nylon support.

[0074] The subject of the present invention is also a
recombinant cloning and/or expression vector, in particular
a plasmid, a virus, a viral vector or a phage comprising a
nucleic acid fragment as defined above. Preferably, said
recombinant vector is an expression vector in which said
nucleic acid fragment is placed under the control of appro-
priate elements for regulating transcription and translation.
In addition, said vector may comprise sequences (tags) fused
in phase with the 5' and/or 3' end of said insert, which are
useful for the immobilization and/or detection and/or puri-
fication of the protein expressed from said vector.

[0075] These vectors are constructed and introduced into
host cells by conventional recombinant DNA and genetic
engineering methods which are known per se. Numerous
vectors into which a nucleic acid molecule of interest may
be inserted in order to introduce it and to maintain it in a host
cell are known per se; the choice of an appropriate vector
depends on the use envisaged for this vector (for example
replication of the sequence of interest, expression of this
sequence, maintenance of the sequence in extrachromo-
somal form or alternatively integration into the chromo-
somal material of the host), and on the nature of the host cell.

[0076] In accordance with the invention, said plasmid is
selected in particular from the following plasmids:

[0077] the plasmid, called SARS-S, contained in the
bacterial strain deposited under the No. 1-3659, on Jun.
20, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA sequence encod-
ing the S protein of the SARS-CoV strain derived from
the sample recorded under the No. 031589, said
sequence corresponding to the nucleotides at positions
21406 to 25348 (SEQ ID NO: 4), with reference to the
Genbank sequence AY274119.3,

[0078] the plasmid, called SARS-S1, contained in the
bacterial strain deposited under the No. 1-3020, on May
12, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains a 5' fragment of the cDNA
sequence encoding the S protein of the SARS-CoV
strain derived from the sample recorded under the No.
031589, as defined above, said fragment corresponding
to the nucleotides at positions 21406 to 23454 (SEQ ID
NO: 5), with reference to the Genbank sequence
AY274119.3 Tor2,
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[0079] the plasmid, called SARS-S2, contained in the
bacterial strain deposited under the No. I-3019, on May
12, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains a 3' fragment of the cDNA
sequence encoding the S protein of the SARS-CoV
strain derived from the sample recorded under the
number No. 031589, as defined above, said fragment
corresponding to the nucleotides at positions 23322 to
25348 (SEQ ID NO: 6), with reference to the Genbank
sequence accession No. AY274119.3,

[0080] the plasmid, called SARS-SE, contained in the
bacterial strain deposited under the No. I-3126, on Nov.
13, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA corresponding to
the region situated between ORF-S and ORF-E and
overlapping ORF-E of the SARS-CoV strain derived
from the sample recorded under the No. 031589, as
defined above, said region corresponding to the nucle-
otides at positions 25110 to 26244 (SEQ ID NO: 8),
with reference to the Genbank sequence accession No.
AY274119.3,

[0081] the plasmid, called SARS-E, contained in the
bacterial strain deposited under the No. I-3046, on May
28, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA sequence encod-
ing the E protein of the SARSCoV strain derived from
the sample recorded under the No. 031589, as defined
above, said sequence corresponding to the nucleotides
at positions 26082 to 26413 (SEQ ID NO: 15), with
reference to the Genbank sequence accession No.
AY274119.3,

[0082] the plasmid, called SARS-M, contained in the
bacterial strain deposited under the No. I-3047, on May
28, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA sequence encod-
ing the M protein of the SARS-CoV strain derived from
the sample recorded under the No. 031589, as defined
above; said sequence corresponding to the nucleotides
at positions 26330 to 27098 (SEQ ID NO: 18), with
reference to the Genbank sequence accession No.
AY274119.3,

[0083] the plasmid, called SARS-MN, contained in the
bacterial sequence deposited under the No. [-3125, on
Nov. 13, 2003, at the Collection Nationale de Cultures
de Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA sequence corre-
sponding to the region situated between ORF-M and
ORF-N of the SARS-CoV strain derived from the
sample recorded under the No. 031589 and collected in
Hanoi, as defined above, said sequence corresponding
to the nucleotides at positions 26977 to 28218 (SEQ ID
NO: 20), with reference to the Genbank accession No.
AY274119.3,

[0084] the plasmid, called SARS-N, contained in the
bacterial strain deposited under the No. 1-3048, on Jun.
5, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA encoding the N
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protein of the SARS-CoV strain derived from the
sample recorded under the No. 031589, as defined
above, said sequence corresponding to the nucleotides
at positions 28054 to 29430 (SEQ ID NO: 38), with
reference to the Genbank sequence accession No.
AY274119.3; thus, this plasmid comprises an insert of
sequence SEQ ID NO: 38 and is contained in a bacterial
strain which was deposited under the No. 1-3048, on
Jun. 5, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15,

[0085] the plasmid, called SARS-5'NC, contained in the
bacterial strain deposited under the No. I-3124, on Nov.
7, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA corresponding to
the noncoding 5' end of the genome of the SARS-CoV
strain derived from the sample recorded under the No.
031589, as defined above, said sequence corresponding
to the nucleotides at positions 1 to 204 (SEQ ID NO:
39), with reference to the Genbank sequence accession
No. AY274119.3,

[0086] the plasmid called SARS-3'NC, contained in the
bacterial strain deposited under the No. I-3123 on Nov.
7, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724
Paris Cedex 15; it contains the cDNA sequence corre-
sponding to the noncoding 3' end of the genome of the
SARS-CoV strain derived from the sample recorded
under the No. 031589, as defined above, said sequence
corresponding to that situated between the nucleotide
and position 28933 to 29727 (SEQ ID NO: 40), with
reference to the Genbank sequence accession No.
AY274119.3, ends with a series of nucledtides a.,

[0087] the expression plasmid, called pIV2.3N, con-
taining a cDNA fragment encoding a C-terminal fusion
of the N protein (SEQ ID NO: 37) with a polyhistidine
tag,

[0088] the expression plasmid, called pIV2.3S., con-
taining a cDNA fragment encoding a C-terminal fusion
of the fragment corresponding to positions 475 to 1193
of the amino acid sequence of the S protein (SEQ ID
NO: 3) with a polyhistidine tag,

[0089] the expression plasmid, pIV2.3S;, containing a
cDNA fragment encoding a C-terminal fusion of the
fragment corresponding to positions 14 to 1193 of the
amino acid sequence of the S protein (SEQ ID NO: 3)
with a polyhistidine tag,

[0090] the expression plasmid, called pIV2.4N, con-
taining a cDNA fragment encoding a N-terminal fusion
of the N protein (SEQ ID NO: 3) with a polyhistidine
tag,

[0091] the expression plasmid, called pIV2.4S. or
pIV2.48,, containing an insert encoding a N-terminal
fusion of the fragment corresponding to positions 475
to 1193 of the amino acid sequence of the S protein
(SEQ ID NO: 3) with a polyhistidine tag, and

[0092] the expression plasmid, called pIV2.4S;, con-
taining a cDNA fragment encoding an N-terminal
fusion of the fragment corresponding to positions 14 to
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1193 of the amino acid sequence of the S protein (SEQ
ID NO: 3) with a polyhistidine tag.

[0093] According to an advantageous feature of the
expression plasmid as defined above, it is contained in a
bacterial strain which was deposited under the No. 1-3117,
on Oct. 23, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724 Paris
Cedex 15.

[0094] According to another advantageous feature of the
expression plasmid as defined above, it is contained in a
bacterial strain which was deposited under the No. 1-3118,
on Oct. 23, 2003, at the Collection Nationale de Cultures de
Microorganismes, 25 rue du Docteur Roux, 75724 Paris
Cedex 15.

[0095] According to another feature of the expression
plasmid as defined above, it is contained in a bacterial strain
which was deposited at the CNCM, 25 rue du Docteur Roux,
75724 Paris Cedex 15 under the following numbers:

[0096] a) strain No. I-3118, deposited on Oct. 23, 2003,
[0097] b) strain No. 1-3019, deposited on May 12, 2003,
[0098] c) strain No. I-3020, deposited on May 12, 2003,
[0099] d) strain No. I-3059, deposited on Jun. 20, 2003,
[0100] e) strain No. I-3323, deposited on Nov. 22, 2004,
[0101] o) strain No. I-3324, deposited on Nov. 22, 2004,
[0102] g) strain No. 1-3326, deposited on Dec. 1, 2004,
[0103] h) strain No. 1-3327, deposited on Dec. 1, 2004,
[0104] 1) strain No. I-3332, deposited on Dec. 1, 2004,
[0105] j) strain No. I-3333, deposited on Dec. 1, 2004,
[0106] k) strain No. 1-3334, deposited on Dec. 1, 2004,
[0107] 1) strain No. I-3335, deposited on Dec. 1, 2004,
[0108] m) strain No. I-3336, deposited on Dec. 1, 2004,
[0109] n) strain No. 1-3337, deposited on Dec. 1, 2004,
[0110] o) strain No. I-3338, deposited on Dec. 2, 2004,
[0111] p) strain No. 1-3339, deposited on Dec. 2, 2004,
[0112] q) strain No. I-3340, deposited on Dec. 2, 2004,
[0113] 1) strain No. I-3341, deposited on Dec. 2, 2004.

[0114] The subject of the present invention is also a
nucleic acid insert of viral origin, characterized in that it is
contained in any of the strains as defined above in a)-r).

[0115] The subject of the present invention is also a
nucleic acid containing a synthetic gene allowing optimized
expression of the S protein in eukaryotic cells, characterized
in that it possesses the sequence SEQ ID NO: 140.

[0116] The subject of the present invention is also an
expression vector containing a nucleic acid containing a
synthetic gene allowing optimized expression of the S
protein, which vector is contained in the bacterial strain
deposited at the CNCM, on Dec. 1, 2004, under the No.
1-3333.

[0117] According to one embodiment of said expression
vector, it is a viral vector, in the form of a viral particle or
in the form of a recombinant genome.
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[0118] According to an advantageous feature of this
embodiment, this is a recombinant viral particle or a recom-
binant viral genome capable of being obtained by transfec-
tion of a plasmid according to paragraphs g), h) and k) to r)
as defined above, in an appropriate cellular system, that is to
say, for example, cells transfected with one or more other
plasmids intended to transcomplement certain functions of
the virus that are deleted in the vector and that are necessary
for the formation of the viral particles.

[0119] The expression “S protein family” is understood
here to mean the complete S protein, its ectodomaine and
fragments of this ectodomaine which are preferably pro-
duced in a eukaryotic system.

[0120] The subject of the present invention is also a
lentiviral vector encoding a polypeptide of the S protein
family, as defined above.

[0121] The subject of the present invention is also a
recombinant measles virus encoding a polypeptide of the S
protein family, as defined above.

[0122] The subject of the present invention is also a
recombinant vaccinia virus encoding a polypeptide of the S
protein family, as defined above.

[0123] The subject of the present invention is also the use
of a vector according to paragraphs e) to r) as defined above,
or of a vector containing a synthetic gene for the S protein,
as defined above, for the production, in a eukaryotic system,
of the SARS-associated coronavirus S protein or of a
fragment of this protein.

[0124] The subject of the present invention is also a
method for producing the S protein in a eukaryotic system,
comprising a step of transfecting eukaryotic cells in culture
with a vector chosen from the vectors contained in the
bacterial strains mentioned in paragraphs e) to r) above or a
vector containing a synthetic gene allowing optimized
expression of the S protein.

[0125] The subject of the present invention is also a cDNA
library characterized in that it comprises fragments as
defined above, in particular amplification fragments or
restriction fragments, cloned into a recombinant vector, in
particular an expression vector (expression library).

[0126] The subject of the present invention is also cells, in
particular prokaryotic cells, modified by a recombinant
vector as defined above.

[0127] The subject of the present invention is also a
genetically modified eukaryotic cell expressing a protein or
a polypeptide as defined above. Quite obviously, the terms
“genetically modified eukaryotic cell” do not denote a cell
modified with a wild-type virus.

[0128] According to an advantageous embodiment of said
cell, it is capable of being obtained by transfection with any
of the vectors mentioned in paragraphs 1) to 1) above.

[0129] According to an advantageous feature of this
embodiment, this is the cell FRhK4-Sso1-30, deposited at
the CNCM on Nov. 22, 2004, under the No. 1-3325.

[0130] The recombinant vectors as defined above and the
cells transformed with said expression vectors are advanta-
geously used for the production of the corresponding pro-
teins and peptides. The expression libraries derived from
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said vectors, and the cells transformed with said expression
libraries are advantageously used to identify the immuno-
genic epitopes (B and T epitopes) of the SARS-associated
coronavirus proteins.

[0131] The subject of the present invention is also the
purified or isolated proteins and peptides, characterized in
that they are encoded by the polynucleotide or one of its
fragments as defined above.

[0132] According to an advantageous embodiment of the
invention, said protein is selected from the group consisting
of:

[0133] the S protein having the sequence SEQ ID NO:
3 or its ectodomaine

[0134] the E protein having the sequence SEQ ID NO:
14

[0135] the M protein having the sequence SEQ ID NO:
17

[0136] the N protein having the sequence SEQ 1D NO:
37

[0137] the proteins encoded by the ORFs: ORFla,

ORF1b, ORF3, ORF4 and ORF7 to ORF11, ORF13
and ORF14 and having the respective sequence, SEQ
ID NO: 74, 75, 10, 12, 22, 24, 26, 28, 30, 33 and 35.

[0138] The terms “ectodomaine of the S protein” and
“soluble form of the S protein” will be used interchangeably
below.

[0139] According to an advantageous embodiment of the
invention, said polypeptide consists of the amino acids
corresponding to positions 1 to 1193 of the amino acid
sequence of the S protein.

[0140] According to another advantageous embodiment of
the invention, said peptide is selected from the group con-
sisting of

[0141] a) the peptides corresponding to positions 14 to
1193 and 475 to 1193 of the amino acid sequence of the
S protein,

[0142] b) the peptides corresponding to positions 2 to 14
(SEQ ID NO: 69) and 100 to 221 of the amino acid
sequence of the M protein; these peptides correspond
respectively to the ectodomaine and to the endodomaine
of the M protein, and

[0143] c¢) the peptides corresponding to positions 1 to 12
(SEQ ID NO: 70) and 53 to 76 (SEQ ID NO: 71) of the
amino acid sequence of the E protein; these peptides
correspond respectively to the ectodomaine and to the
C-terminal end of the E protein, and

[0144] d) the peptides of 5 to 50 consecutive amino acids,
preferably of 10 to 30 amino acids, inclusive or partially
or completely overlapping the sequence of the peptides as
defined in a), b) or c).

[0145] The subject of the present invention is also a
peptide, characterized in that it has a sequence of 7 to 50
amino acids including an amino acid residue selected from
the group consisting of:

[0146] the alanine situated at position 2552 of the amino
acid sequence of the protein encoded by ORFla,
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[0147] the serine situated at position 577 of the amino
acid sequence of the S protein of the SARS-CoV strain
as defined above,

[0148] the glycine at position 11 of the amino acid
sequence of the protein encoded by ORF3 of the
SARS-CoV strain as defined above,

[0149] the serine at position 154 of the amino acid
sequence of the M protein of the SARS-CoV strain as
defined above.

[0150] The subject of the present invention is also an
antibody or a polyclonal or monoclonal antibody fragment
which can be obtained by immunization of an animal with
a recombinant vector as defined above, a cDNA library as
defined above or alternatively a protein or a peptide as
defined above, characterized in that it binds to at least one
of the proteins encoded by SARS-CoV as defined above.

[0151] The invention encompasses the polyclonal antibod-
ies, the monoclonal antibodies, the chimeric antibodies such
as the humanized antibodies, and fragments thereof (Fab, Fv,
sckv).

[0152] A subject of the present invention is also a hybri-
doma producing a monoclonal antibody against the N pro-
tein, characterized in that it is chosen from the following
hybridomas:

[0153] the hybridoma producing the monoclonal anti-
body 87, deposited at the CNCM on Dec. 1, 2004 under
the number 1-3328,

[0154] the hybridoma producing the monoclonal anti-
body 86, deposited at the CNCM on Dec. 1, 2004 under
the number 1-3329,

[0155] the hybridoma producing the monoclonal anti-
body 57, deposited at the CNCM on Dec. 1, 2004 under
the number 1-3330, and

[0156] the hybridoma producing the monoclonal anti-
body 156, deposited at the CNCM on Dec. 1, 2004
under the number 1-3331.

[0157] The subject of the present invention is also a
polyclonal or monoclonal antibody or antibody fragment
directed against the N protein, characterized in that it is
produced by a hybridoma as defined above.

[0158] For the purposes of the present invention, the
expression chimeric antibody is understood to mean, in
relation to an antibody of a particular animal species or of a
particular class of antibody, an antibody comprising all or
part of a heavy chain and/or of a light chain of an antibody
of another animal species or of another class of antibody.

[0159] For the purposes of the present invention, the
expression humanized antibody is understood to mean a
human immunoglobulin in which the residues of the CDRs
(Complementary Determining Regions) which form the
antigen-binding site are replaced by those of a nonhuman
monoclonal antibody possessing the desired specificity,
affinity or activity. Compared with the nonhuman antibodies,
the humanized antibodies are less immunogenic and possess
a prolonged half-life in humans because they possess only a
small proportion of nonhuman sequences given that practi-
cally all the residues of the FR (Framework) regions and of
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the constant (Fc) region of these antibodies are those of a
consensus sequence of human immunoglobulins.

[0160] A subject of the present invention is also a protein
chip or filter, characterized in that it comprises a protein, a
peptide or alternatively an antibody as defined above.

[0161] The protein chips according to the invention are
prepared by conventional methods known per se. Among the
appropriate supports on which proteins may be immobilized,
there may be mentioned those made of plastic or glass, in
particular in the form of microplates.

[0162] The subject of the present invention is also reagents
derived from the isolated strain of SARS-associated coro-
navirus, derived from the sample recorded under the No.
031589, which are useful for the study and diagnosis of the
infection caused by a SARS-associated coronavirus, said
reagents are selected from the group consisting of:

[0163] (a) a pair of primers, a probe or a DNA chip as
defined above,

[0164] (b) a recombinant vector or a modified cell as
defined above,

[0165] (c) an isolated coronavirus strain or a polynucle-
otide as defined above,

[0166] (d) a protein or a peptide as defined above,

[0167] (e) an antibody or an antibody fragment as
defined above, and

[0168] (f) a protein chip as defined above.

[0169] These various reagents are prepared and used
according to conventional molecular biology and immunol-
ogy techniques following standard protocols such as those
described in Current Protocols in Molecular Biology (Fre-
derick M. AUSUBEL, 2000, Wiley and Son Inc., Library of
Congress, USA), in Current Protocols in Immunology (John
E. Cologan, 2000, Wiley and Son Inc., Library of Congress,
USA) and in Antibodies: A Laboratory Manual (E. Howell
and D. Lane, Cold Spring Harbor Laboratory, 1988).

[0170] The nucleic acid fragments according to the inven-
tion are prepared and used according to conventional tech-
niques as defined above. The peptides and proteins accord-
ing to the invention are prepared by recombinant DNA
techniques, known to persons skilled in the art, in particular
with the aid of the recombinant vectors as defined above.
Alternatively, the peptides according to the invention may be
prepared by conventional techniques of solid or liquid phase
synthesis, known to persons skilled in the art.

[0171] The polyclonal antibodies are prepared by immu-
nizing an appropriate animal with a protein or a peptide as
defined above, optionally coupled to KLH or to albumin
and/or combined with an appropriate adjuvant such as
(complete or incomplete) Freund’s adjuvant or aluminum
hydroxide; after obtaining a satisfactory antibody titer, the
antibodies are harvested by collecting serum from the immu-
nized animals and enriched with IgG by precipitation,
according to conventional techniques, and then the IgGs
specific for the SARS-CoV proteins are optionally purified
by affinity chromatography on an appropriate column to
which said peptide or said protein is attached, as defined
above, so as to obtain a monospecific IgG preparation.
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[0172] The monoclonal antibodies are produced from
hybridomas obtained by fusion of B lymphocytes from an
animal immunized with a protein or a peptide as defined
above with myelomas, according to the Kéhler and Milstein
technique (Nature, 1975, 256, 495-497); the hybridomas are
cultured in vitro, in particular in fermenters or produced in
vivo, in the form of ascites; alternatively, said monoclonal
antibodies are produced by genetic engineering as described
in American U.S. Pat. No. 4,816,567.

[0173] The humanized antibodies are produced by general
methods such as those described in International application
WO 98/45332.

[0174] The antibody fragments are produced from the
cloned V; and V; regions, from the mRNAs of hybridomas
or splenic lymphocytes of an immunized mouse; for
example, the Fv, scFv or Fab fragments are expressed at the
surface of filamentous phages according to the Winter and
Milstein technique (Nature, 1991, 349, 293-299); after sev-
eral selection steps, the antibody fragments specific for the
antigen are isolated and expressed in an appropriate expres-
sion system, by conventional techniques for cloning and
expression of recombinant DNA.

[0175] The antibodies or fragments thereof as defined
above are purified by conventional techniques known to
persons skilled in the art, such as affinity chromatography.

[0176] The subject of the present invention is additionally
the use of a product selected from the group consisting of:
apair of primers, a probe, a DNA chip, a recombinant vector,
a modified cell, an isolated coronavirus strain, a polynucle-
otide, a protein or a peptide, an antibody or an antibody
fragment and a protein chip as defined above, for the
preparation of a reagent for the detection and optionally
genotyping/serotyping of a SARS-associated coronavirus.

[0177] The proteins and peptides according to the inven-
tion, which are capable of being recognized and/or of
inducing the production of antibodies specific for the SARS-
associated coronavirus, are useful for the diagnosis of infec-
tion with such a coronavirus; the infection is detected, by an
appropriate technique—in particular EIA, ELISA, RIA,
immunofluorescence—, in a biological sample collected
from an individual capable of being infected.

[0178] According to an advantageous feature of said use,
said proteins are selected from the group consisting of the S,
E, M and/or N proteins and the peptides as defined above.

[0179] The S, E, M and/or N proteins and the peptides
derived from these proteins as defined above, for example
the N protein, are used for the indirect diagnosis of a
SARS-associated coronavirus infection (serological diagno-
sis; detection of an antibody specific for SARS-CoV), in
particular by an immunoenzymatic method (ELISA).

[0180] The antibodies and antibody fragments according
to the invention, in particular those directed against the S, E,
M and/or N proteins and the derived peptides as defined
above, are useful for the direct diagnosis of a SARS-
associated coronavirus infection; the detection of the pro-
tein(s) of SARS-CoV is carried out by an appropriate
technique, in particular EIA, ELISA, RIA, immunofluores-
cence, in a biological sample collected from an individual
capable of being infected.
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[0181] The subject of the present invention is also a
method for the detection of a SARS-associated coronavirus,
from a biological sample, which method is characterized in
that it comprises at least:

[0182] (a) bringing said biological sample into contact
with at least one antibody or one antibody fragment,
one protein, one peptide or alternatively one protein or
peptide chip or filter as defined above, and

[0183] (b) visualizing by any appropriate means anti-
gen-antibody complexes formed in (a), for example by
EIA, ELISA, RIA, or by immunofluorescence.

[0184] According to one advantageous embodiment of
said process, step (a) comprises:

[0185] (a,) bringing said biological sample into contact
with at least a first antibody or an antibody fragment
which is attached to an appropriate support, in particu-
lar a microplate,

[0186] (a,) washing the solid phase, and

[0187] (a,) adding at least a second antibody or an
antibody fragment, different from the first, said anti-
body or antibody fragment being optionally appropri-
ately labeled.

[0188] This method, which makes it possible to capture
the viral particles present in the biological sample, is also
called immunocapture method.

[0189] For example:

[0190] step (a,) is carried out with at least a first
monoclonal or polyclonal antibody or a fragment
thereof, directed against the S, M and/or E protein,
and/or a peptide corresponding to the ectodomaine of
one of these proteins (M2-14 or E1-12 peptides)

[0191] step (a;) is carried out with at least one antibody
or an antibody fragment directed against another
epitope of the same protein or preferably against
another protein, preferably against an inner protein
such as the N nucleoprotein or the endodomaine of the
E or M protein, more preferably still these are antibod-
ies or antibody fragments directed against the N protein
which is very abundant in the viral particle; when an
antibody or an antibody fragment directed against an
inner protein (N) or against the endodomaine of the E
or M proteins is used, said antibody is incubated in the
presence of detergent, such as Tween 20 for example,
at concentrations of the order of 0.1%.

[0192] step (b) for visualizing the antigen-antibody
complexes formed is carried out, either directly with
the aid of a second antibody labeled for example with
biotin or an appropriate enzyme such as peroxidase or
alkaline phosphatase, or indirectly with the aid of an
anti-immunoglobulin serum labeled as above. The
complexes thus formed are visualized with the aid of an
appropriate substrate.

[0193] According to a preferred embodiment of this aspect
of the invention, the biological sample is mixed with the
visualizing monoclonal antibody prior to its being brought
into contact with the capture monoclonal antibodies. Where
appropriate, the serum-visualizing antibody mixture is incu-
bated for at least 10 minutes at room temperature before
being applied to the plate.
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[0194] The subject of the present invention is also an
immunocapture test intended to detect an infection by the
SARS-associated coronavirus by detecting the native nucle-
oprotein (N protein), in particular characterized in that the
antibody used for the capture of the native viral nucleopro-
tein is a monoclonal antibody specific for the central region
and/or for a conformational epitope.

[0195] According to one embodiment of said test, the
antibody used for the capture of the N protein is the
monoclonal antibody mAb87, produced by the hybridoma
deposited at the CNCM on Dec. 1, 2004 under the number
1-3328.

[0196] According to another embodiment of said immu-
nocapture test, the antibody used for the capture of the N
protein is the monoclonal antibody mAb86, produced by the
hybridoma deposited at the CNCM on Dec. 1, 2004 under
the number 1-3329.

[0197] According to another embodiment of said immu-
nocapture test, the monoclonal antibodies mAb86 and
mADbS87 are used for the capture of the N protein.

[0198] In the immunocapture tests according to the inven-
tion, it is possible to use, for visualizing the N protein, the
monoclonal antibody mAbS57, produced by the hybridoma
deposited at the CNCM on Dec. 1, 2004 under the number
1-3330, said antibody being conjugated with a visualizing
molecule or particle.

[0199] In accordance with said immunocapture test, a
combination of the antibodies mAb57 and mAb87, conju-
gated with a visualizing molecule or particle, is used for the
visualization of the N protein.

[0200] A visualizing molecule may be a radioactive atom,
a dye, a fluorescent molecule, a fluorophore, an enzyme; a
visualizing particle may be for example: colloidal gold, a
magnetic particle or a latex bead.

[0201] The subject of the present invention is also a
reagent for detecting a SARS-associated coronavirus, char-
acterized in that it is selected from the group consisting of:

[0202] (a) a pair of primers or a probe as defined above,

[0203] (b) a recombinant vector as defined above or a
modified cell as defined above,

[0204] (c) an isolated coronavirus strain as defined
above or a polynucleotide as defined above,

[0205] (d) an antibody or an antibody fragment as
defined above,

[0206] (e) a combination of antibodies comprising the
monoclonal antibodies mAb86 and/or mAb87, and the
monoclonal antibody mAb57, as defined above,

[0207] (D) a chip or a filter as defined above.

[0208] The subject of the present invention is also a
method for the detection of a SARS-associated coronavirus
infection, from a biological sample, by indirect IgG ELISA
using the N protein, which method is characterized in that
the plates are sensitized with an N protein solution at a
concentration of between 0.5 and 4 nug/ml, preferably to 2
pg/ml, in a 10 mM PBS buffer pH 7.2, phenol red at 0.25
ml/l.
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[0209] The subject of the present invention is additionally
a method for the detection of a SARS-associated coronavi-
rus infection, from a biological sample, by double epitope
ELSA, characterized in that the serum to be tested is mixed
with the visualizing antigen, said mixture then being brought
into contact with the antigen attached to a solid support.

[0210] According to one variant of the tests for detecting
SARS-associated coronaviruses, these tests combine an
ELSA using the N protein, and another ELSA using the S
protein, as described below.

[0211] The subject of the present invention is also an
immune complex formed of a polyclonal or monoclonal
antibody or antibody fragment as defined above, and of a
SARS-associated coronavirus protein or peptide.

[0212] The subject of the present invention is additionally
a SARS-associated coronavirus detection kit, characterized
in that it comprises at least one reagent selected from the
group consisting of: a pair of primers, a probe, a DNA or
RNA chip, a recombinant vector, a modified cell, an isolated
coronavirus strain, a polynucleotide, a protein or a peptide,
an antibody, and a protein chip as defined above.

[0213] The subject of the present invention is additionally
an immunogenic composition, characterized in that it com-
prises at least one product selected from the group consisting
of:

[0214]

[0215] b) a polynucleotide of the DNA or RNA type or
one of its representative fragments as defined above,
having a sequence chosen from:

[0216] (i) the sequence SEQ ID NO: 1 or its RNA
equivalent

1) the sequence ridizing under hi strin-
0217] (i) the seq hybridizing under hi i
gency conditions with the sequence SEQ ID NO: 1,

[0218] (iii) the sequence complementary to the
sequence SEQ ID NO: 1 or to the sequence hybridizing
under high stringency conditions with the sequence
SEQ ID NO: 1,

a) a protein or a peptide as defined above,

[0219] (iv) the nucleotide sequence of a representative
fragment of the polynucleotide as defined in (i), (ii) or
(iii),

[0220] (v) the sequence as defined in (i), (ii), (iii) or (iv),
modified, and

0221 ¢) a recombinant expression vector comprising a
polynucleotide as defined in b), and

[0222] d) a cDNA library as defined above,

said immunogenic composition being capable of inducing
protective humoral or cellular immunity specific for the
SARS-associated coronavirus, in particular the production
of an antibody directed against a specific epitope of the
SARS-associated coronavirus.

[0223] The proteins and peptides as defined above, in
particular the S, M, E and/or N proteins and the derived
peptides, and the nucleic acid (DNA or RNA) molecules
encoding said proteins or said peptides are good candidate
vaccines and may be used in immunogenic compositions for
the production of a vaccine against the SARS-associated
coronavirus.
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[0224] According to an advantageous embodiment of the
compositions according to the invention, they additionally
contain at least one pharmaceutically acceptable vehicle and
optionally carrier substances and/or adjuvants.

[0225] The pharmaceutically acceptable vehicles, the car-
rier substances and the adjuvants are those conventionally
used.

[0226] The adjuvants are advantageously chosen from the
group consisting of oily emulsions, saponin, mineral sub-
stances, bacterial extracts, aluminum hydroxide and
squalene.

[0227] The carrier substances are advantageously selected
from the group consisting of unilamellar liposomes, multi-
lamellar liposomes, micelles of saponin or solid micro-
spheres of a saccharide or auriferous nature.

[0228] The compositions according to the invention are
administered by the general route, in particular by the
intramuscular or subcutaneous route or alternatively by the
local, in particular nasal (aerosol) route.

[0229] The subject of the present invention is also the use
of an isolated or purified protein or peptide having a
sequence selected from the group consisting of the
sequences SEQ ID NO: 3, 10, 12, 14, 17, 22, 24, 26, 28, 30,
33,35,37,69,70,71, 74 and 75 to form an immune complex
with an antibody specifically directed against an epitope of
the SARS-associated coronavirus.

[0230] The subject of the present invention is also an
immune complex consisting of an isolated or purified pro-
tein or peptide having a sequence selected from the group
consisting of the sequences SEQ ID NO: 3, 10, 12, 14, 17,
22, 24, 26, 28, 30, 33, 35, 37, 69, 70, 71, 74 and 75, and of
an antibody specifically directed against an epitope of the
SARS-associated coronavirus.

[0231] The subject of the present invention is also the use
of an isolated or purified protein or pep tide having a
sequence selected from the group consisting of the
sequences SEQ ID NO: 3, 10, 12, 14, 17, 22, 24, 26, 28, 30,
33, 35,37, 69, 70,71, 74 and 75 to induce the production of
an antibody capable of specifically recognizing an epitope of
the SARS-associated coronavirus.

[0232] The subject of the present invention is also the use
of an isolated or purified polynucleotide having a sequence
selected from the group consisting of the sequences SEQ ID
NO: 1, 2,4, 7,8, 13, 15, 16, 18, 19, 20, 31, 36 and 38 to
induce the production of an antibody directed against the
protein encoded by said polynucleotide and capable of
specifically recognizing an epitope of the SARS-associated
coronavirus.

[0233] The subject of the present invention is also mono-
clonal antibodies recognizing the native S protein of a
SARS-associated coronavirus.

[0234] The subject of the present invention is also the use
of a protein or a polypeptide of the S protein family, as
defined above, or of an antibody recognizing the native S
protein, as defined above, to detect an infection by a SARS-
associated coronavirus, in a biological sample.

[0235] The subject of the present invention is also a
method for detecting an infection by a SARS-associated
coronavirus, in a biological sample, characterized in that the
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detection is carried out by ELISA using the recombinant S
protein, expressed in a eukaryotic system.

[0236] According to an advantageous embodiment of said
method, it is a double epitope ELISA method, and the serum
to be tested is mixed with the visualizing antigen, said
mixture then being brought into contact with the antigen
attached to a solid support.

[0237] The subject of the present invention is also an
immune complex consisting of a monoclonal antibody or
antibody fragment recognizing the native S protein, and of
a protein or a peptide of the SARS-associated coronavirus.

[0238] The subject of the present invention is also an
immune complex consisting of a protein or a polypeptide of
the S protein family, as defined above, and of an antibody
specifically directed against an epitope of the SARS-asso-
ciated coronavirus.

[0239] The subject of the present invention is additionally
a SARS-associated coronavirus detection kit or box, char-
acterized in that it comprises at least one reagent selected
from the group consisting of: a protein or polypeptide of the
S protein family, as defined above, a nucleic acid encoding
a protein or peptide of the S protein family, as defined above,
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a cell expressing a protein or polypeptide of the S protein
family, as defined above, or an antibody recognizing the
native S protein of a SARS-associated coronavirus.

[0240] The subject of the present invention is an immu-
nogenic and/or vaccine composition, characterized in that it
comprises a polypeptide or a recombinant protein of the S
protein family, as defined above, obtained in a eukaryotic
expression system.

[0241] The subject of the present invention is also an
immunogenic and/or vaccine composition, characterized in
that it comprises a vector or recombinant virus, expressing
a protein or a polypeptide of the S protein family, as defined
above.

[0242] In addition to the preceding features, the invention
further comprises other features, which will emerge from the
description which follows, which refers to examples of use
of'the polynucleotide representing the genome of the SARS-
CoV strain derived from the sample recorded under the
number 031589, and derived cDNA fragments which are the
subject of the present invention, and to Table I presenting the
sequence listing:

TABLE 1

Sequence listing

Position of Deposit number
the cDNA with at the of the

Identification reference to Genbank CNCM corresponding
number Sequence AY274119.3 plasmid
SEQ ID NO: 1 genome of the — —

strain derived

from the sample

031589
SEQ ID NO: 2 ORF-S* 21406-25348 —
SEQ ID NO: 3 S protein — —
SEQ ID NO: 4 ORF-§** 21406-25348 1-3059
SEQ ID NO: 5 Sa fragment 21406-23454 1-3020
SEQ ID NO: 6 Sb fragment 23322-25348 1-3019
SEQ ID NO: 7 ORF-3 + ORF-4* 2511026244 —
SEQ ID NO: 8 ORF-3 + ORF-4** 2511026244 1-3126
SEQ ID NO: 9 ORF3 — —
SEQ ID NO: 10 ORF-3 protein — —
SEQ ID NO: 11 ORF4 — —
SEQ ID NO: 12 ORF-4 protein — —
SEQ ID NO: 13 ORF-E* 2608226413 —
SEQ ID NO: 14 E protein — —
SEQ ID NO: 15 ORF-E** 2608226413 1-3046
SEQ ID NO: 16 ORF-M* 26330-27098 —
SEQ ID NO: 17 M protein — —
SEQ ID NO: 18 ORF-M** 26330-27098 1-3047
SEQ ID NO: 19 ORF7 to 11* 26977-28218 —
SEQ ID NO: 20 ORF7 to 11** 26977-28218 1-3125
SEQ ID NO: 21 ORF7 — —
SEQ ID NO: 22 ORF7 protein — —
SEQ ID NO: 23 ORF8 — —
SEQ ID NO: 24 ORF& protein — —
SEQ ID NO: 25 ORF9 — —
SEQ ID NO: 26 ORF9 protein — —
SEQ ID NO: 27 ORF10 — —
SEQ ID NO: 28 ORF10 protein — —
SEQ ID NO: 29 ORF11 — —
SEQ ID NO: 30 ORF11 protein — —
SEQ ID NO: 31 OrFlab 265-21485 —
SEQ ID NO: 32 ORF13 28130-28426 —
SEQ ID NO: 33 ORF13 protein — —
SEQ ID NO: 34 ORF14 —

SEQ ID NO: 35

ORF14 protein 2858328795 —
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TABLE I-continued
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Sequence listing

Position of

Deposit number

the cDNA with at the of the
Identification reference to Genbank CNCM corresponding
number Sequence AY274119.3 plasmid
SEQ ID NO: 36 ORF-N* 28054-29430
SEQ ID NO: 37 N protein — —
SEQ ID NO: 38 ORF-N** 28054-29430 1-3048
SEQ ID NO: 39 noncoding 5™** 1-204 1-3124
SEQ ID NO: 40 noncoding 3"** 28933-29727 1-3123
SEQ ID NO: 41 ORFlab 30-500 —
Fragment LO
SEQ ID NO: 42 Fragment L1 211-2260 —
SEQ ID NO: 43 Fragment L2 21364187 —
SEQ ID NO: 44 Fragment L3 3892-5344 —
SEQ ID NO: 45 Fragment L4b 4932-6043 —
SEQ ID NO: 46 Fragment L4 5305-7318 —
SEQ ID NO: 47 Fragment L5 7275-9176 —
SEQ ID NO: 48 Fragment L6 9032-11086 —
SEQ ID NO: 49 Fragment L7 1029812982 —
SEQ ID NO: 50 Fragment L8 12815-14854 —
SEQ ID NO: 51 Fragment L9 14745-16646 —
SEQ ID NO: 52 Fragment L10 16514-18590 —
SEQ ID NO: 53 Fragment L11 18500-20602 —
SEQ ID NO: 54 Fragment 112 20319-22224 —
SEQ ID NO: 55 Sense N primer — —
SEQ ID NO: 56 Antisense — —
N primer
SEQ ID NO: 57 Sense S primer — —
SEQ ID NO: 58 Sence S; primer — —
SEQ ID NO: 59 Antisense S¢ — —
and S primer
SEQ ID NO: 60 Sense primer 28507-28522 —
series 1
SEQ ID NO: 61 Antisense primer 28774-28759
series 1
SEQ ID NO: 62 Sense primer 28375-28390 —
series 2
SEQ ID NO: 63 Antisense primer 28702-28687 —
series 2
SEQ ID NO: 64 Probe 1/series 1 28561-28586 —
SEQ ID NO: 65 Probe 2/series 1 28588-28608 —
SEQ ID NO: 66 Probe 1/series 2 28541-28563 —
SEQ ID NO: 67 Probe 2/series 2 28565-28589 —
SEQ ID NO: 68 Anchor primer
14T
SEQ ID NO: 69 Peptide M2-14 — —
SEQ ID NO: 70 Peptide E1-12 — —
SEQ ID NO: 71 Peptide E53-76 — —
SEQ ID NO: 72 Noncoding 5'* 1-204 —
SEQ ID NO: 73 Noncoding 3"* 28933-29727 —
SEQ ID NO: 74 ORFla protein — —
SEQ ID NO: 75 ORF1b protein — —
SEQ ID NO: 76-139  Primers
SEQ ID NO: 140 Pseudogene of S
SEQ ID NO: 141-148 Primers
SEQ ID NO: 149 Aal-13 of S
SEQ ID NO: 150 Polypeptide

SEQ ID NO: 151-158 Primers

* PCR amplification product (amplicon)

** Tnsert cloned into the plasmid deposited at the CNCM
and to the appended drawings in which:

[0243] FIG. 1 illustrates Western-blot analysis of the
expression in vitro of the recombinant proteins N, S and S;.
from the expression vectors pIVEX. Lane 1: pIV2.3N. Lane
2: pIV2.3S.. Lane 3: pIV2.3S,. Lane 4: pIV2.4N. Lane 5:
pIV2.4S, or pIV2.4Sc. Lane 6: pIV2.4S; . The expression of
the GFP protein expressed from the same vector is used as
a control.

[0244] FIG. 2 illustrates the analysis, by polyacrylamide
gel electrophoresis under denaturing conditions (SDS-
PAGE) and staining with Coomassie blue, of the expression
in vivo of the N protein from the expression vectors pIVEX.
The E. coli BL21(DE3)pDIA17 strain transformed with the
recombinant vectors pIVEX is cultured at 30° C. in LB
medium, in the presence or in the absence of inducer (IPTG
1 mM). Lane 1: pIV2.3N. Lane 2: pIV2.4N.

[0245] FIG. 3 illustrates the analysis, by polyacrylamide
gel electrophoresis under denaturing conditions (SDS-
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PAGE) and staining with Coomassie blue, of the expression
in vivo of the S; and Sc polypeptides from the expression
vectors pIVEX. The E. coli BL21(DE3)pDIA17 strain trans-
formed with the recombinant vectors pIVEX is cultured at
30° C. in LB medium, in the presence or in the absence of
inducer (IPTG 1 mM). Lane 1: pIV2.3S.. Lane 2: pIV2.3S; .
Lane 3: pIV2.4S,. Lane 4: pIV2.4S;.

[0246] FIG. 4 illustrates the antigenic activity of the
recombinant N, S; and S.. proteins produced in the E. coli
BL21(DE3)pDIA17 strain transformed with the recombi-
nant vectors pIVEX. A: electrophoresis (SDS-PAGE) of the
bacterial lysates. B and C: Western-blot with the sera,
obtained from the same patient infected with SARS-CoV,
collected 6 days (B: serum M12) and 29 days (C: serum
M13) respectively after the onset of the SARS symptoms.
Lane 1: pIV2.3N. Lane 2: pIV2.4N. Lane 3: pIV2.3S.. Lane
4: pIV2.4S,. Lane 5: pIV2.3S,;. Lane 6: pIV2.4S;.

[0247] FIG. 5 illustrates the purification on an Ni-NTA
agarose column of the recombinant N protein produced in
the E. coli BL21(DE3)pDIA17 strain from the vector
pIV2.3N. Lane 1: total bacterial extract. Lane 2: soluble
extract. Lane 3: insoluble extract. Lane 4: extract deposited
on the Ni-NTA column. Lane 5: unbound proteins. Lane 6:
fractions of peak 1. Lane 7: fractions of peak 2.

[0248] FIG. 6 illustrates the purification of the recombi-
nant S.. protein from the inclusion bodies produced in the E.
coli BL21(DE3)pDIA17 strain transformed with pIV2.4S,.
A. Treatment with Triton X-100 (2%): Lane 1: total bacterial
extract. Lane 2: soluble extract. Lane 3: insoluble extract.
Lane 4: supernatant after treatment with Triton X-100 (2%).
Lanes 5 and 6: pellet after treatment with Triton X-100 (2%).
B: Treatment with 4 M, 5 M, 6 M and 7 M urea of the soluble
and insoluble extracts.

[0249] FIG. 7 represents the immunoblot produced with
the aid of a lysate of cells infected with SARS-CoV and a
serum from a patient suffering from atypical pneumopathy.

[0250] FIG. 8 represents immunoblots produced with the
aid of a lysate of cells infected with SARS-CoV and rabbit
immunosera specific for the nucleoprotein N (A) and for the
spicule protein S (B). .S.: immune serum. p.i.: preimmune
serum. The anti-N immune serum was used at 1/50 000 and
the anti-S immune serum at 1/10 000.

[0251] FIG. 9 illustrates the ELISA reactivity of the rabbit
monospecific polyclonal sera directed against the N protein
or the short fragment of the S protein (S.), toward the
corresponding recombinant proteins used for immunization.
A: rabbits P13097, P13081 and P13031 immunized with the
purified recombinant N protein. B: rabbits P11135, P13042
and P14001 immunized with a preparation of inclusion
bodies corresponding to the short fragment of the S protein
(Se). LS.: immune serum. p.i.: preimmune serum.

[0252] FIG. 10 illustrates the ELISA reactivity of the
purified recombinant N protein, toward sera from patients
suffering from atypical pneumonia caused by SARS-CoV.
FIG. 10a: ELISA plates prepared with the N protein at the
concentration of 4 pug/ml and 2 pg/ml. FIG. 10B: ELISA
plate prepared with the N protein at the concentration of 1
ng/ml. The sera designated A, B, D, E, F, G, H correspond
to those of Table IV.

[0253] FIG. 11 illustrates the amplification by RT-PCR of
decreasing quantities of synthetic RNA of the SARS-CoV N
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gene (107 to 1 copy), with the aid of pairs of primers No. 1
(N/+/28507, N/-/28774) (A) and No. 2 (N/+/2837°, N/-/
28702) (B). T: amplification performed in the absence of
RNA. MW: DNA marker.

[0254] FIG. 12 illustrates the amplification by RT-PCR in
real time of synthetic RNA for the SARS-CoV N gene:
decreasing quantities of synthetic RNA as replica (repli.;
lanes 16 to 29) and of viral RNA diluted 1/20x10* (lane 32)
were amplified by RT-PCR in real time with the aid of the
kit “Light Cycler RNA Amplification Kit Hybridization
Probes” and pairs of primers and probes of the No. 2 series,
under the conditions described in Example 8.

[0255] FIG. 13 (FIGS. 13.1 to 13.7) represents the restric-
tion map of the sequence SEQ ID NO: 1 corresponding to
the DNA equivalent of the genome of the SARS-CoV strain
derived from the sample recorded under the number 031589.

[0256] FIG. 14 shows the result of the SARS serology test
by indirect N ELISA (1°* series of sera tested).

[0257] FIG. 15 shows the result of the SARS serology test
by indirect N ELISA (2™ series of sera-tested).

[0258] FIG. 16 presents the result of the SARS serology
test by double epitope N ELISA (1** series of sera tested).

[0259] FIG. 17 shows the result of the SARS serology test
by double epitope N ELISA (2™ series of sera tested).

[0260] FIG. 18 illustrates the test of reactivity of the
anti-N monoclonal antibodies by ELISA on the native
nucleoprotein N of SARS-CoV. The antibodies were tested
in the form of hybridoma culture supernatants by indirect
ELISA using an irradiated lysate of VeroE6 cells infected
with SARS-CoV as antigen (SARS lysate curves). A nega-
tive control for reactivity is performed for each antibody on
a lysate of uninfected VeroE6 cells (negative lysate curves).
Several monoclonal antibodies of known specificity were
used as negative control antibodies: paral-3 directed against
the antigens of the parainfluenza viruses type 1-3 (Bio-Rad)
and influenza B directed against the antigens of the influenza
virus type B (Bio-Rad).

[0261] FIG. 19 illustrates the test of reactivity of the
anti-N of SARS-CoV monoclonal antibodies by ELISA on
the native antigens of the human coronavirus 229E (HCoV-
229E). The antibodies were tested in the form of hybridoma
culture supernatants by an indirect ELISA test using a lysate
of MRC-5 cells infected with the human coronavirus 229E
as antigen (229E lysate curves). A negative control for
immunoreactivity was performed for each antibody on a
lysate of noninfected MRC-5 cells (negative lysate curves).
The monoclonal antibody 5-11H.6 directed against the S
protein of the human coronavirus 229E (Sizun et al. 1998, J.
Virol. Met. 72: 145-152) is used as positive control antibody.
The antibodies paral-3 directed against the antigens of the
parainfluenza virus type 1-3 (Bio-Rad) and influenza B
directed against the antigens of the influenza virus type B
(Bio-Rad) were added to the panel of monoclonal antibodies
tested.

[0262] FIG. 20 shows a test of reactivity of the anti-N of
SARS-CoV monoclonal antibodies by Western blotting on
the denatured native nucleoprotein N of SARS-CoV. A
lysate of VeroE6 cells infected with SARS-CoV was pre-
pared in the loading buffer according to Laemmli and caused
to migrate in a 12% SDS polyacrylamide gel and then the
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proteins were transferred onto PVDF membrane. The anti-N
monoclonal antibodies tested were used for the immunoas-
say at the concentration of 0.05 pg/ml. The visualization is
carried out with anti-mouse IgG(H+L) antibodies coupled to
peroxidase (NA93IV, Amersham) and the ECL+ system.
Two monoclonal antibodies were used as negative controls
for reactivity: influenza B directed against the antigens of
the influenza virus type B (Bio-Rad) and paral-3 directed
against the antigens of the parainfluenza virus type 1-3
(Bio-Rad).

[0263] FIG. 21 presents the plasmids for expression in
mammalian cells of the SARS-CoV S protein. The cDNA
for the SARS-CoV S was inserted between the BamH1 and
Xhol sites of the expression plasmid pcDNA3.1(+) (Clon-
tech) in order to obtain the plasmid pcDNA-S and between
the Nhel and Xhol sites of the expression plasmid pCI
(Promega) in order to obtain the plasmid PCI-S. The WPRE
and CTE sequences were inserted between each of the two
plasmids pcDNA-S and pCI-S between the Xhol and Xbal
sites in order to obtain the plasmids pcDNA-S-CTE,
pcDNA-S-WPRE, pCI-S-CTE and pCI-S-WPRE, respec-
tively.

[0264] SP: signal peptide predicted (aa 1-13) with the
software signalP v2.0 (Nielsen et al., 1997, Protein
Engineering, 10: 1-6)

[0265] TM: transmembrane region predicted (aa 1196-
1218) with the software TMHMM v2.0 (Sonnhammer
et al.,, 1998, Proc. of Sixth Int. Conf. on Intelligent
Systems for Molecular Biology, pp. 175-182, AAAI
Press). It should be noted that the amino acids W-1194
and P1195 are possibly part of the transmembrane
region with the respective probabilities 0£ 0.13 and 0.42

[0266] P-CMV: cytomegalovirus immediate/early pro-
moter. BGH pA: polyadenylation signal of the bovine
growth hormone gene

[0267] SV40 late pA: SV40 virus late polyadenylation
signal

[0268] SD/SA: splice donor and acceptor sites

[0269] WPRE: sequences of the “Woodchuck Hepatitis
Virus posttranscriptional regulatory element” of the
woodchuck hepatitis virus

[0270] CTE: sequences of the “constitutive transport
element” of the Mason-Pfizer simian retrovirus

[0271] FIG. 22 illustrates the expression of the S protein
after transfection of VeroE6 cells. Cellular extracts were
prepared 48 hours after transfection of VeroE6 cells with the
plasmids pcDNA, pcDNA-S, pCI and pCI-S. Cellular
extracts were also prepared 18 hours after infection with the
recombinant vaccinia virus VV-TF7.3 and transfection with
the plasmids pcDNA or pcDNA-S. As a control, extracts of
VeroE6 cells were prepared 8 hours after infection with
SARS-CoV at a multiplicity of infection of 3. They were
separated on an 8% SDS acrylamide gel and analyzed by
Western blotting with the aid of an anti-S rabbit polyclonal
antibody and an anti-rabbit IgG(H+L) polyclonal antibody
coupled to peroxidase (NA934V, Amersham). A molecular
mass ladder (kDa) is presented in the figure.

[0272] SARS-CoV: extract of VeroE6 cells infected
with SARS-CoV

[0273] Mock: control extract of noninfected cells
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[0274] FIG. 23 illustrates the effect of the CTE and WPRE
sequences on the expression of the S protein after transfec-
tion of VeroE6 and 293T cells. Cellular extracts were
prepared 48 hours after transfection of VeroE6 cells (A) or
203T cells (B) with the plasmids pcDNA, pcDNA-S,
pcDNA-S-CTE, pcDNA-S-WPRE, pCI-S, pCI-S-CTE and
pCI-S-WPRE separated on 8% SDS polyacrylamide gel and
analyzed by Western blotting with the aid of an anti-S rabbit
polyclonal antibody and an anti-rabbit IgG(H+L) polyclonal
antibody coupled to peroxidase (NA934V, Amersham). A
molecular mass ladder (kDa) is presented in the figure.

[0275] SARS-CoV: extract of VeroE6 cells prepared 8
hours after infection with SARS-CoV at a multiplicity
of infection of 3.

[0276] Mock: control extract of noninfected VeroE6
cells

[0277] FIG. 24 presents defective lentiviral vectors with
central DNA flap for the expression of SARS-CoV S. The
c¢DNA for the SARS-CoV S protein was cloned in the form
of a BamH1-Xho1 fragment into the plasmid pTRIPAU3-
CMV containing a defective lentiviral vector TRIP with
central DNA flap (Sirven et al., 2001, Mol. Ther., 3.:
438-448) in order to obtain the plasmid pTRIP-S. The
optimum expression cassettes consisting of the CMV virus
immediate/early promoter, a splice signal, cDNA for S and
either of the posttranscriptional signals CTE or WPRE were
substituted for the cassette EF1a-EGFP of the defective
lentiviral expression vector with central DNA flap
TRIPAU3-EF1a (Sirven et al., 2001, Mol. Ther., 3: 438-
448) in order to obtain the plasmids pTRIP-SD/SA-S-CTE
and pTRIP-SD/SA-S-WPRE.

[0278] SP: signal peptide
[0279] TM: transmembrane region

[0280] P-CMV: cytomegalovirus immediate/early pro-
moter

[0281] P-EFla: EFla gene promoter
[0282] SD/SA: splice donor and acceptor sites

[0283] WPRE: sequences of the “Woodchuck Hepatitis
Virus posttranscriptional regulatory element” of the
woodchuck hepatitis virus

[0284] CTE: sequences of the “constitutive transport
element” of the Mason-Pfizer simian retrovirus

[0285] LTR: long terminal repeat

[0286] AU3: LTR deleted for the “promoter/enhanc-
er’sequences

[0287] cPPT: “polypurine tract cis-active sequence”

[0288] CTS: “central termination sequence”

[0289] FIG. 25 shows the Western-blot analysis of the
expression of the SARS-CoV S by cell lines transduced with
the lentiviral vectors TRIP-SD/SA-S-WPRE and TRIP-SD/
SA-S-CTE. Cellular extracts were prepared from established
lines FrhK4-S-CTE and FrhK4-S-WPRE after transduction
with the lentiviral vectors TRIP-SD/SA-S-CTE and TRIP-
SD/SA-S-WPRE respectively. They were separated on an
8% SDS acrylamide gel and analyzed by Western blotting
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with the aid of an anti-S rabbit polyclonal antibody and an
anti-rabbit IgG(H+L) conjugate coupled to peroxidase. A
molecular mass ladder (kDa) is presented in the figure.

[0290] T-: control extract of FrhK-4 cells

[0291] T+: extract of FrhK-4 cells prepared 24 hours
after infection with SARS-CoV at a multiplicity of
infection of 3.

[0292] FIG. 26 relates to the analysis of the expression of
Ssol polypeptide by cell lines transduced with the lentiviral
vectors TRIP-SD/SA-Ssol-WPRE and TRIP-SD/SA-Ssol-
CTE. The secretion of the Ssol polypeptide was determined
in the supernatant of a series of cell clones isolated after
transduction of FrhK-4 cells with the lentiviral vectors
TRIP-SD/SA-Sso0l-WPRE and TRIP-SD/SA-Ssol-CTE. 5 ul
of supernatant, diluted 1/2 in loading buffer according to
Laemmli, were analyzed by Western blotting, visualized
with an anti-FLLAG monoclonal antibody (M2, Sigma) and
an anti-mouse IgG(H+L) conjugate coupled to peroxidase.
T-: supernatant of the parental FRhK-4 line. T+: supernatant
of BHK cells infected with a recombinant vaccinia virus
expressing the Ssol polypeptide. The solid arrow indicates
the Ssol polypeptide, while the empty arrow indicates a
cross reaction with a protein of cellular origin.

[0293] FIG. 27 shows the results relating to the analysis of
the purified'Ssol polypeptide

[0294] A. 8, 2, 0.5 and 0.125 pg of recombinant Ssol
polypeptide purified by anti-FLLAG affinity chromatography
and gel filtration (G75) were separated on 8% SDS poly-
acrylamide gel. The Ssol polypeptide and variable quantities
of molecular mass markers (MM) were visualized by stain-
ing with silver nitrate (Gelcode SilverSNAP stain kit II,
Pierce).

[0295] B. Standard markers for analysis by SELDI-TOF
mass spectrometry

[0296] IgG: bovine IgG of MM 147300
[0297] ConA: conalbumin of MM 77490

[0298] HRP: horseradish peroxidase analyzed as a con-
trol and of MM 43240

[0299] C. Analysis by mass spectrometry (SELDI-TOF) of
the recombinant Ssol polypeptide.

[0300] The peaks A and B correspond to the single and
double charged Ssol polypeptide.

[0301] D. Sequencing of the N-terminal end of the recom-
binant Ssol polypeptide. 5 Edman degradation cycles in
liquid phase were carried out on an ABI494 sequencer
(Applied Biosystems).

[0302] FIG. 28 illustrates the influence of a splicing signal
and of the CTE and WPRE sequences on the efficacy of the
gene immunization with the aid of plasmid DNA encoding
the SARS-CoV S

[0303] A. Groups of 7 BALB/c mice were immunized
twice at 4 weeks’ interval with the aid of 50 pg of plasmid
DNA of pCI, pcDNA-S, pCI-S, pcDNA-N and pCI-HA.

[0304] B. Groups of 6 BALB/c mice were immunized
twice at 4 weeks’ interval with the aid of 2 pg, 10 pug or 50
ng of plasmid DNA of pClI, pCI-S, pCI-S-CTE and pCI-S-
WPRE.
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[0305] The immune sera collected 3 weeks after the sec-
ond immunization were analyzed by indirect ELISA using a
lysate of VeroE6 cells infected with SARS-CoV as antigen.
The anti-SARS-CoV antibody titers are calculated as the
reciprocal of the dilution producing a specific OD of 0.5
after visualization with an anti-mouse IgG polyclonal anti-
body coupled to peroxidase (NA931V, Amersham) and
TMB (KPL).

[0306] FIG. 29 shows the seroneutralization of the infec-
tivity of SARS-CoV with the antibodies induced in mice
after gene immunization with the aid of plasmid DNA
encoding SARS-CoV S. Pools of immune sera collected 3
weeks after the second immunization were prepared for each
of the groups of experiments described in FIG. 28 and
evaluated for their capacity to seroneutralize the infectivity
ot 100 TCID50 of SARS-CoV on FRhK-4 cells. 4 points are
produced for each of the 2-fold dilutions tested from 1/20.
The seroneutralizing titer is calculated according to the Reed
and Munsch method as the reciprocal of the dilution neu-
tralizing the infectivity of 2 wells out of 4.

[0307] A. Groups by BALB/c mice immunized twice at 4
weeks’ interval with the aid of 50 pg of plasmid DNA of
pCL, pcDNA-S, pCI-S, pcDNA-N and pCI-HA. O: preim-
mune serum. ll: immune serum.

[0308] B. Groups of BALB/c mice immunized twice at 4
weeks’ interval with the aid of 2 pg, 10 pg or 50 pg of
plasmid DNA of pCI, pCI-S, pCI-S-CTE and pCI-S-WPRE.

[0309] FIG. 30 illustrates the immunoreactivity of the
recombinant Ssol polypeptide toward sera from patients
suffering from SARS. The reactivity of sera from patients
was analyzed by indirect ELISA test against solid phases
prepared with the aid of the purified recombinant Ssol
polypeptide. The antibodies from patients reacting with the
solid phase at a dilution of 1/400 are visualized with a
human anti-IgG(H+L) polyclonal antibody coupled to per-
oxidase (Amersham NA933V) and TMB plus, H202 (KPL).
The sera of probable SARS cases are identified by a National
Reference Center for Influenza Viruses serial number and by
the initials of the patient and the number of days elapsed
since the onset of symptoms, where appropriate. The TV
sera are control sera from subjects which were collected in
France before the SARS epidemic which occurred in 2003.

[0310] FIG. 31 shows the induction of antibodies directed
against SARS-CoV after immunization with the recombi-
nant Ssol polypeptide. Two groups of 6 mice were immu-
nized at 3 weeks’ interval with 10 pg of recombinant Ssol
polypeptide (Ssol group) adjuvanted with aluminum
hydroxide or, as a control, of adjuvant alone (mock group).
Three successive immunizations were performed and the
immune sera were collected 3 weeks after each of the three
immunizations (IS1, 1S2, 1S3). The immune sera were
analyzed per pool for each of the 2 groups by indirect ELISA
using a lysate of VeroE6 cells infected with SARS CoV as
antigen. The anti-SARS-CoV antibody titers are calculated
as the reciprocal of the dilution producing a specific OD of
0.5 after visualization with an anti-mouse IgG polyclonal
antibody coupled to peroxidase (Amersham) and TMB
(KPL).

[0311] FIG. 32 presents the nucleotide alignment of the
sequences of the synthetic gene 040530 with the sequence of
the wild-type gene of the SARS-CoV isolate 031589. 1-3059






