Come progettare una proteina di fusione per yeast cell surface
display

Per produrre un biocatalizzatore che degrada il PET, il lievito Pichia pastoris puo essere
ingegnerizzato per esporre sulla superficie della cellula I’enzima PETasi del batterio Ideonella
sakaiensis (Piscinibacter sakaiensis) che idrolizza il PET.

La sequenza codificante della PETasi di /. sakaiensis deve essere fusa alla sequenza codificante
della proteina di ancoraggio GCW51, una proteina della parete cellulare che ¢ covalentemente
legata a glucani mediante un’ancora GPI al C-terminale.
1. Progettare la fusione
2. Progettare la strategia di clonaggio
3. Progettare i primer da utilizzare nelle PCR per generare la fusione e clonarla nel vettore di
espressione

11 sito di clonaggio multiplo del vettore ¢ mostrato nell’allegato 1

La sequenza codificante della PETasi e di GCWS51 ¢ mostrata nell’allegato 2 e 3 insieme alle mappe
di restrizione

Il codice genetico ¢ mostrato nell’allegato 4

Progettare la fusione:
¢ In quale ordine vuoi unire le due sequenze codificanti?
e Aggiungeresti un tag (dove e perche)?
e Aggiungeresti una sequenza linker?

Progettare la strategia di clonaggio basata sulla PCR:
e Scelta degli enzimi di restrizione
e Clonaggio sequenziale
¢ Clonaggio simultaneo mediante overlap extension PCR

Progettare i primer
e Porzione che appaia sul templato (20-25 basi)
e Estensioni al 5’ (lunghezza variabile)

Ricordarsi di verificare che la traduzione della sequenza codificante della proteina di fusione sia
corretta!

Lista dei siti da consultare:

Banca dati di sequenze di proteine UNIPROT https://www.uniprot.org/
Banca dati di strutture di proteine PDB https://www.rcsb.org/

Grafica molecolare https://pymol.org/



https://www.uniprot.org/
https://www.rcsb.org/
https://pymol.org/

GCW51 (AF-C4R7MS-F1) PETase (YLMV)

>tr|C4R7M8 |C4R7M8 KOMPG Uncharacterized protein OS=Komagataella phaffii (strain
GS115 / ATCC 20864) OX=644223 GN=PAS chr4 0359 PE=4 SV=1
MYRKLLPLALLSVPVFADDDDSLPEVIVNSASGETHDGTYWGVNNAGAVVPSSTGVREVV
NDDGELEGNDEEVEVTSNGFLTLRDDNDENEGFSLTDDDPPVLLLNRQTPTVWICGSDDD
ARIALGSQSPQODDCVEYSIEVQLOSGSRSGSSTRTSSRTTGTSATSATSATSGTSATGTT
TGSTSTATDGAHKLVGGLSGLAGGVAIALLI

>sp |AOAQOK8P6T7 | PETH PISS1 Poly(ethylene terephthalate) hydrolase
OS=Piscinibacter sakaiensis OX=1547922 GN=ISF6 4831 PE=1 SV=1
MNFPRASRLMQAAVLGGLMAVSAAATAQTNPYARGPNPTAASLEASAGPFTVRSEFTVSRP
SGYGAGTVYYPTNAGGTVGAIAIVPGYTARQSSIKWWGPRLASHGFVVITIDTNSTLDQP
SSRSSQOMAALRQVASLNGTSSSPIYGKVDTARMGVMGWSMGGGGSLISAANNPSLKAAA
POQAPWDSSTNFSSVIVPTLIFACENDSIAPVNSSALPIYDSMSRNAKQFLEINGGSHSCA
NSGNSNQALIGKKGVAWMKRFMDNDTRYSTFACENPNSTRVSDFRTANCS



Allegato 1

(5765) Zral AatlI (5767)

(5686) BsrBI AVFII (376)

(5;52)3;(:a1 BSPF?I -ISapI (437)
(5497) Bsu asI (487)
(5450) Hpal Eagl (505)

oot PshAI (537)
(4915) Ssp

(4858) PIuTI | PsiI (883)
(4856) Sfol EcoRI (955)
(4855) Narl Eco53kI (963)
(4854) KasI BanlII - SacI (965)
(4848) Bmtl Acc651 (967)
(4844) Nhel KpnI - TspMI - XmalI (971)
Smal (973)
BamHI (976)
Spel (982)
PaeR7I - XholI (988)
PstI (998)
SphI (1004)
HindIII (1006)
Agel (1058)

Pcil (1295)
AleI (1296)

(4407) Sall
(4326) Stul

(4285) EcONI—

(3967) Dralll - PfIMI
(3952) BtglI - Ncol

(3740) BspEI

Asel (2360)

FspI (2410)
(3379) PpuMI
(3286) BsrGI Pvul (2558)

Scal (2668)

I1 sito di clonaggio multiplo di pIBS

Acc651 KpnI
Xmal
Sacl
BanII TspMI
EcoRI  Eco53kI |S"“'I BamHI
ctaaagaagaaggggtatctttggataaaagagaggctgaagctgaattcgagctcggtacccggggatc
1 l I 1 1 l 1 1 1 l 1 1 i 1
t 1 1 T t 1 1 T t T 1 T 1 T 980
gatttcttcttccccatagaaacctattttctctccgacttcgacttaagctcgagccatgggcccctag
1 ! 80 1 ! ! . 85 ! ! ! f 90 ! f
Ala Lys Glu Glu Gly Val Ser Leu Asp Lys Arg Glu Ala Glu Ala Glu Phe Glu Leu Gly Thr Arg Gly Ser
pOstl-proaF _ZEEEEE (in frame with pOstl-proaF) ----- >
Xhol
Spel PaeR71I Pstl‘ Sph:[| HindIII
cactagtctcgagctgcaggcatgcaagcttcttagacatgactgttcctcagttcaagttgggcactta
1 L 1 1 1 L 1 1 1 1 1 1 1 1
} 1 1 T t 1 1 T t T 1 T t T 1050

gtgatcagagctcgacgtccgtacgttcgaagaatctgtactgacaaggagtcaagttcaacccgtgaat

Thr Ser Leu Glu Leu GIn Ala Cys Lys Leu Leu Arg His Asp Cys Ser Ser Val GIn Val Gly His Leu
----------------------------------------- (in frame with pOstl-proaF) ----------------ccmmmem—



Allegato 2

PETase 873 base pairs

BstZI BsiEI
EclXI BsaOI
EcoNI CfrI Sfil Ecob52I
atgaactttccccgegettcccgectgatgcaggecgecgttetecggegggetgatggecgtgtecggecgecgee base pairs
tacttgaaaggggcgcgaagggcggactacgtccggecggcaagagceccgeccgactaccggcacagecggeggegg 1 to 75

Eael BglI EaeI Bshl12851
XmaIITI BstMCI
CfrI Eagl
SstII MroNI BstH2I
NspBII Cfrl0I Nael
Dsal SacII NgoMI Bsell8I

accgcccagaccaacccctacgcccgcggecccgaacccgacagccgectcactcgaageccagegecggeccgtte base pairs
tggcgggtctggttggggatgcgggecgecgggecttgggectgtecggeggagtgagettecggtecgeggecgggcaag 76 to 150

BstDSI Sfr303I BssAI Bspl43II
MspAlI BsrFI HaeIl
KspI Cfr42I NgoAIV
Aval KasI BsaHI EheI NgoAIV Nael SgrAI
Ama87I BstD102I AcyIl NarI BsrFI Bspl43II NgoMI
BcoI BglI BanI Mspl7I NgoMI Bsell8I AccBlI Cfrl

accgtgcgctcegttcaccgtgageccgeccgageggctacggegecggcaccgtgtactaccccaccaacgecgge base pairs
tggcacgcgagcaagtggcactcggcgggctecgecgatgecgeggecgtggcacatgatggggtggttgeggecg 151 to 225
Eco88I BsrBI BshNI Hsp92I Cfrl0I HaeII BshNI BsrF
BsoBI AccBSI Eco64I HinlI MroNI BstH2I Eco641
AccB1I BbiII BssAI Bbel Banl BssAI

Bsell8I BanI AcyI NarI HaeIl BanII
NgoAIV Dsal BshNI Hsp92I BstH2I Bspl20I
0I AccBlI KasI BsaHI Ehel BsePI DralIl FriOI

ggcaccgtgggcgccatcgeccatecgtgeccgggetacaccgegegecagtcgagecatcaaatggtggggeccgege base pairs
ccgtggcacccecgecggtagecggtagcacggeccgatgtggegegeggtcagetegtagtttaccacceecgggegeg 226 to 300

I BanI BstDSI Mspl7I Bbel BssHII PspOMI Apal
MroNI BshNI AccBlI BbiII Bspl43II Eco0109I

Nael Eco64I Eco64I HinlI Eco241

Eaml1105T AccBSI

AspEI BsrBI

ctggcctcgcacggcecttegtggtcatcaccatcgacaccaactccacgctcecgaccagecgtccagecgetegteg base pairs
gaccggagcgtgccgaagcaccagtagtggtagetgtggttgaggtgecgagectggtcggcaggtecggegagecage 301 to 375

AhdI BstD1021I
EclHKI
BshNI HincII
CfrI BanT Sall

cagcagatggccgcgctgcgccaggtggectecgectcaacggcaccagcagcageccgatctacggcaaggtcgac base pairs
gtcgtctaccggcgcgacgecggtccaccggagegagttgeecgtggtegtegtecgggectagatgecgtteccagetg 376 to 450
Eael AccB1I AccI
Eco641 HindII

MslT CfrI
accgcccgcatgggegtgatgggectggtcgatgggecggtggeggectegetgatectecggeggeccaacaacccgteg base pairs
tggcgggcgtacccgcactacccgaccagctacccgeccaccgecgagcgactagagecgecggttgttgggecage 451 to 525

Eael



SstII AccBlI Hsp92I HaeII BstDSI BstEII
NspBII BanI Eco64I HinlI Dsal Eco91I
Dsal SacII BshNI BbiII Bspl43II Eco0651I
ctgaaagccgcggcgcecgcaggccccgtgggacagectcgaccaacttectegtecggtcaccgtgeccacgetgate base pairs
gactttcggcgccgeggegtecggggcaccecctgtecgagetggttgaagagcageccagtggcacgggtgegactag 526 to 600
BstDSI Sfr303I Mspl7I Bbel Eco0109I BstPI
MspAlI KasI AcyIl NarI BstH2I PspEI
KspI Cfr42I BsaHI EheI Drall

NspI
Eaml11051
HincII AspEI
ttcgcctgcgagaacgacagcatcgecceceggtcaactecgtecgecctgecgatctacgacagecatgtecgegcaat base pairs
aagcggacgctcttgctgtecgtageggggeccagttgagcaggegggacggctagatgetgtegtacagegegtta 601 to 675

HindII AhdI
EclHKI
PaeR71
Eco88I Haell
BsrDI XmnI Bcol Sfr2741I NspBII AlwNI

gcgaagcagttcctcgagatcaacggtggctcecgcactcctgegeccaacagecggcaacagcaaccaggcgcectgate base pairs
cgcttcgtcaaggagctctagttgeccaccgagegtgaggacgeggttgtegecgttgtegttggtececgegactag 676 to 750

Asp700I Aval MspAlI Bspl43II
Ama871I BstH21I
BsoBI Xhol
Asp700I
XmnI BstH2I
Aor51HI

ggcaagaagggcgtggcctggatgaagcgcttcatggacaacgacacgcgctactccaccttecgectgegagaac base pairs
ccgttcttceccecgecaccggacctacttecgegaagtacctgttgetgtgecgegatgaggtggaageggacgetettg 751 to 825
Afel HaelI

Ecod47III
Bspl43II
MspAlI
PstI
Msl1lI SfcI Pvull

ccgaacagcacccgcegtgtcggacttccgcaccgecgaactgcagectga base pairs
ggcttgtcgtgggcgcacagectgaaggegtggegettgacgtcgact 826 to 873
BstSFI
NspBII

Table by Enzyme Name

Enzyme No. Positions Recognition
name cuts of sites sequence
AccB1I 6 190 196 226 235 415 537 g/gyrcc
AccBSI 2 185 371 gagcgg

AccI 1 446 gt/mkac

AcyI 3 191 236 538 gr/cgyc

Afel 1 778 agc/gct

AhdI 2 357 663 gacnnn/nngtc
AlwNI 1 744 cagnnn/ctg
Ama871 2 177 688 c/ycgrg
Aor51HI 1 778 agc/gct

Apal 1 295 gggcc/c
Asp700I 2 682 778 gaann/nnttc
AsSpEI 2 357 663 gacnnn/nngtc
Aval 2 177 688 c/ycgrg

BanI 6 190 196 226 235 415 537 g/gyrcc



BanIT
Bbel
BbiII
Bcol
BglI
BsaHI
BsaOI
Bsell8I
BsePI
Bsh12851
BshNI
BsiEI
BsoBI
Bspl20I
Bspl43II
BsrBI
BsrDI
BsrFI
BssAI
BssHII
BstD102I
BstDST
BstEII
BstH2I
BstMCI
BstPI
BstSFI
BstzI
Cfrl0I
Cfr4d21
CfrI
Drall
Dsal
Eael
Eagl
Eaml1051I
EclHKI
EclXI
Eco241
Ecod7III
Eco521
Eco64I
Eco88I
Eco91I
EcoNI
Eco01091I
Eco065T
Ehel
FrioI
Haell
HinlI
HincII
HindII
Hsp92I
KasI
KspI
MroNI
Ms1I
Mspl7I
MspAlI
Nael
NarI
NgoAIV
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295
194
191
177

239
236
688

64 182

191
68

139
265
68

190
68

177
291
140
185
676
139
139
265
185

236

193

196

688

194
371

193
193

371

541
538

538

220

226 235 415 537

239 541 745 780

220
220

99 230 533 550

579

140 194 239 541 745 780

68
579
864
65

139 193 220

102

536

56 65 383 509

291

546

99 230 533 550
56 65 383 509

65

357
357
65

295
778
65

190
177
579
28

291
579
192
295
140
191
447
447
191
190
102
139
463
191
101
141
191
139

663
663

196
688

546

237

194
236
633
633
236
235
536
193
838
236
535
195
236
193

226 235 415 537

539

239 541 745 780
538

538
537

220

538
725 869
222
538
220

grgcy/c
ggcgce/c
gr/cgyc
c/ycgrg
gcennnn/nggc
gr/cgyc
cgry/cg
r/ccggy
g/cgcgce
cgry/cg
g/gyrcc
cgry/cg
c/ycgrg
g/ggccc
rgcgc/y
gagcgg
gcaatg
r/ccggy
r/ccggy
g/cgcgce
gagcgg
c/crygg
g/gtnacc
rgcgc/y
cgry/cg
g/gtnacc
c/tryag
c/ggccg
r/ccggy
ccge/gg
y/ggccr
rg/gnccy
c/crygg
y/ggccr
c/ggccg
gacnnn/nngtc
gacnnn/nngtc
c/ggccg
grgcy/c
agc/gct
c/ggccg
g/gyrcc
c/ycgrg
g/gtnacc
cctnn/nnnagg
rg/gnccy
g/gtnacc
ggc/gcc
grgcy/c
rgcgc/y
gr/cgyc
gty/rac
gty/rac
gr/cgyc
g/gcgcc
ccge/gg
g/ccggce
caynn/nnrtg
gr/cgyc
cmg/ckg
gcc/ggce
gg/cgcc
g/ccggce



NgoMI
NspBIT
Nspl
PaeR7I
PspET
PspOMI
PstI
Pvull
SacIT
Sall
SfcI
SfiT
Sfr2741
Sfr3031
SgrATl
SstII
Xhol
XmallT
XmnI

N EFNRNRRRERNORERERRR RS W

The following endonucleases were selected but don't cut this sequence:

139
101
666
688
579
291
868
869
102
445
864
64

688
102
220
102
688
65

682

AatI, AatII, Accll3Ii,
Af1III, AgeI, Alw2lI,

AspHI, AspI, AtsI,

Bbv12I, Bbv1l6II, BcgI,
Bpuld4I, BpuAI, Bsa29I,

AccleI,
Alwi44T,

193 220
535 725 869

536

536

536

778

AviII, AvrII,

Bse8I, BseAI, BseCI,
BsmBI, BsmI, BsplO6I,
BspCI, BspDI, BspEI,
BssSI, BssT1I, Bstl107I, Bst98I,

Bsul5I, Bsu36I, CciNI,
DralIII, DrdI, Eaml104I, EarI, Ecll36II,
Eco31I, Eco32I, Eco57I, Eco72I, Eco8lI,
EcoT22I, ErhI, Espl396I, Esp3I, FaulNDI,
Ksp6321,

HpaI, Kpn2I, KpnI,

Ksp22I,

Mphl103I, MroI, MscI,

NsiI, NspV, PacI,

SgfI, , SmiT,
SspI, SstI, StuIl,
XbalI, XcmI, XhoII,

MspCI,

BclI, BfrI,
BsaAI, BsaBT,
BseRI, BsgI,
Bspll9T,
BspHI,

CelII, Cfr9I,

PaeI, Pfl1l23I1I,
PmlI, PpulOI, PpuMI,
PspLI, PstNHI, PvuI,

PshAI,
RcalI, RsrlI,
SnaBI, Spel, SphI,
StyI, SunI, Swal,

Xmal, Zsp2Il

Acc65I,
AocI,

Bsh1l365I,
Bspl3I, Bspl407I,

BspLU11lTI,

MunI, Mval269I,

PshBI, PsplZ24BI,

g/ccggce
cmg/ckg
rcatg/y
c/tcgag
g/gtnacc
g/ggccc
ctgca/g
cag/ctg
ccge/gg
g/tcgac
c/tryag
ggccnnnn/nggcc
c/tcgag
ccge/gg
cr/ccggyg
ccge/gg
c/tcgag
c/ggccg
gaann/nnttc

AccIII, AclINI, AcsI,
AscI, Asel, AsnI,
BanIII, BbrPI, BbsI,
BlpI, BpiI, BpmI,
BsaWI, BscI, Bse2lI,
BsiHKAI, BsiI, BsiMI,
Bspl7201,

Bspl9TI,
BspXI, BsrBRI,

BstSNI, BstX2I, BstXI,
Csp45I, CspI, CvnI,
Ecol301I,
EcoRI,

Ecol4d7I,

Scal, SexAI,

Sse8387I, SseBI,
Van91I, Vha4641I, Vnel,

Bpull02T,

EcoRV, EcoTl41,
FspI, GsuIl, HindIIT,
MfeI, MflI, MluI,
NdeI, NheI, NotI,
Plel9I, PmaCI, Pmeb5I,
Pspl406I, Psp5II, PspAI,



Allegato 3

GCWS51 636 base pairs

Bbv16II
Bpil
atgtatagaaaattgcttccccttgectttgectcagtgtteccagtcttcgecgatgacgatgactcattacctttt
tacatatcttttaacgaaggggaacgaaacgagtcacaaggtcagaagcggctactgctactgagtaatggaaaa
BpuAI
BbsI
HindII
Hpal

gttattgttaactccgcgtcaggagaaacccatgatggaacttactggggtgtgaataacgeccggagcagtegtt

caataacaattgaggcgcagtcctctttgggtactaccttgaatgaccccacacttattgecggecctecgtcagecaa
HincII
BpmI
Msl1lI HincII

ccaagctccactggagtgcgatttgtggtcaacgacgacggtgagttggaaggtaatgacgaggaagttgaagtyg

ggttcgaggtgacctcacgctaaacaccagttgctgctgccactcaaccttccattactgectecttcaacttcac
Gsul HindII

Bst98I Bsh13651
Vhad64I Bse81
MspCI BsaBI

acctcaaacgggtttttgaccttaagagatgacaatgatgaaaatgaggggttttctctcacagatgatgatcca

tggagtttgcccaaaaactggaattctctactgttactacttttactccccaaaagagagtgtctactactaggt
BspTI BsrBRI
BfrI MamI
Afl1TT

PinAT HinlT
Agel Cfrl0I BstX21I BsaHI
Bsell8I Mf1T Mspl7I

ccggttttgctgttaaatcgtcaaactcctaccgtgtggatatgtggatctgatgatgacgceccecgtattgetcectg

ggccaaaacgacaatttagcagtttgaggatggcacacctatacacctagactactactgcgggcataacgagac
BsaWI BstYI BbiIT
BssAI XhoII AcyI
BsrFI Hsp92I
Eco2551I NspBII
Accll3I MspAlI

ggttcacaatcgccacaagatgattgtgtagagtactccattgaagttcagctgcaaagtggttcaagaagecggg
ccaagtgttagcggtgttctactaacacatctcatgaggtaacttcaagtcgacgtttcaccaagttcttcgcece
Scal Pvull

tccagcacaagaacaagcagtagaacaactggaaccagtgcaaccagtgcaaccagtgcaaccagtggaaccagt
aggtcgtgttcttgttcgtcatcttgttgaccttggtcacgttggtcacgttggtcacgttggtcaccttggtca

Eco241
AlwNI BanII XcmI
gcaacagggacgactactggaagcacctcgacagctactgatggagcccacaagcttgttggecgggectgtctgga
cgttgtccctgctgatgaccttegtggagectgtcgatgactacctecgggtgttcgaacaaccgecccgacagacct
FriOI
HindIII

BsrDI
ttggctggtggtgttgccattgccctattgatctag base pairs
aaccgaccaccacaacggtaacgggataactagatc 601 to 636

base pairs
1 to 75

base pairs
76 to 150

base pairs
151 to 225

base pairs
226 to 300

base pairs
301 to 375

base pairs
376 to 450

base pairs
451 to 525

base pairs
526 to 600



Table by Enzyme Name

Enzyme No. Positions Recognition
name cuts of sites sequence
Accll3I 1 409 agt/act
AcyI 1 359 gr/cgyc
Af1II 1 246 c/ttaag
Agel 1 300 a/ccggt
AlwNI 1 562 cagnnn/ctg
BanII 1 573 grgcy/c
BbiIlI 1 359 gr/cgyc
BbsI 1 48 gaagac
Bbv16II 1 48 gaagac

BfrI 1 246 c/ttaag
Bpil 1 48 gaagac

BpmI 1 166 ctggag
BpuAI 1 48 gaagac
BsaBI 1 293 gatnn/nnatc
BsaHI 1 359 gr/cgyc
BsaWI 1 300 w/ccggw
Bsell8I 1 300 r/ccggy
Bse8I 1 293 gatnn/nnatc
Bsh13651 1 293 gatnn/nnatc
BspTI 1 246 c/ttaag
BsrBRI 1 293 gatnn/nnatc
BsrDI 1 623 gcaatg
BsrFI 1 300 r/ccggy
BssAI 1 300 r/ccggy
Bst98I 1 246 c/ttaag
BstX2I 1 346 r/gatcy
BstYI 1 346 r/gatcy
Cfrl0I 1 300 r/ccggy
Eco24TI 1 573 grgcy/c
Eco2551 1 409 agt/act
Friol 1 573 grgcy/c
Gsul 1 166 ctggag
HinlI 1 359 gr/cgyc
HincII 2 84 180 gty/rac
HindII 2 84 180 gty/rac
HindIII 1 577 a/agctt
Hpal 1 84 gtt/aac
Hsp92I 1 359 gr/cgyc
MamI 1 293 gatnn/nnatc
Mf1I 1 346 r/gatcy
Ms1I 1 163 caynn/nnrtg
Mspl71I 1 359 gr/cgyc
MspAlI 1 426 cmg/ckg
MspCI 1 246 c/ttaag
NspBII 1 426 cmg/ckg
PinAT 1 300 a/ccggt
Pvull 1 426 cag/ctg
Scal 1 409 agt/act
Vhad641 1 246 c/ttaag
XcmI 1 580 ccannnnn/nnnntgg
XhoIlI 1 346 r/gatcy

The following endonucleases were selected but don't cut this sequence:



AatI,
AcsI,
ApallI,
Aval,
BecgI,
BsaIl, BsaMI,
BshNI, BsiEI,
Bspll9T,
BspCI,
BssSI,

AatIT,
Afel,
ApoI,
AviII,
BclI,

AccloI,
Af1ITII,
AscI,

Acc65I, AccBlI,
AhdI, Alw21I, Alwd44I, Ama87I,
AseI, AsnI, Asp700I, Asp718I,

AvrII, BalIl, BamHI, BanI, BanIII, BbelI,
BcoI, BglI, BglII, BlnI, BlpI, BpullO02I,
BsaOI, BscI, Bse2l1I, BseAI, BseCI,

BsiHKAI, BsiI, BsiMI, BsiWI, BsmBI,
Bspl20I, Bspl3I, Bspl407I, Bspl43II,
BspDI, BspEI, BspHI, BspLUllI, BspMI, BspXI,
BssT1lI, Bstl1107I, BstBI, BstD102I, BstDSI,
BstMCI, BstPI, BstSFI, BstSNI, BstXI, BstzZI, BsulbI,
Cfr421, Cfr91, Cfri, ClalI, CpoI, Csp45I, CspI, CvnI,
DrdI, Dsal, Eael, EagIl, Eamll04I, Eamll05I, EarI,
Ecol05I, Ecol30I, Ecol47I, Eco31I, Eco32I, Eco47III,
Eco72I, Eco81I, Eco88I, Eco91I, EcoICRI, EcoNI,
EcoRV, EcoTl4I, EcoT22I, EheI, ErhI, Espl396I,
FspI, Haell, KasI, Kpn2I, KpnI, Ksp22I,
MIuNI, Mphll103I, MroI, MroNI, MscI, MunI, Mval269I,
NgoAIV, NgoMI, NheI, NotI, NruI, NsiI, NspI, NspV,
Pf1231I, Pf1MI, Plel9I, PmaCI, Pme55I, PmeI, PmlI,
PshBI, Pspl24BI, Pspl406I, PspbII, PspAI, PspALI,
PstI, PstNHI, Pvul, Rcal, RsrII, SacI, SacIlII, SalIl,
SfcI, Sfil, Sfr2741, Sfr303I, Sful, SgfI, SgrAI,
SphI, SplI, SrfI, Sse8387I, SseBI, SspBI, SspIl,
SunI, SwaI, TthlllI, Vvan9l1I, VneI, VspI, XbaI,
Zsp2I

AccB7I, AccBSI,

Esp31I,
Ksp6321,

SstI,
XholI,
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AocT,
AspET,

BsePI,
BsmI,
Bspl7201,
BsrBI,
BstEIT,

Ecll13611,
Eco01091I,

KspI,
NaeT,
PacT,
PpulOI,
PspEI,
SapI,

AccTI,
Aor51HI,
AspHI,
BbrPI,
BpuldrI,
BseRI,
BsoBI,
Bspl9I,

Bsu361I,
Dral,

Ecob21,

FauNDI,
LspI,
NarT,

PaeT,

PsplI,
SbfT,
, SmiT,
SstlT,
Xmal,
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Second Letter

AccIII,

AspI,
BbulI,
Bsa291,
BsgI,
Bspl06TI,
Bsp68TI,
BsrGI,
BstH2I,
CciNTI,
DralTl,
EclHKI,
Eco571,
Eco0651,
Fbal,
Mfel,

Apal,

AC1INI,

Bbv12T,

BssHII,

BstI,
CelIl,

DralIlTd,

PshAI,

\

|

TG e

TAA Stop
TAG Stop

G

16T
TGC}CV'
TGA Stop
1GG Trp

>

CAT
GAC) His

gﬁg}em

CcGT
Cae
CGA}“rg
CGG

Spel,
Styl,
XmnI,

o>»o- |

O>0-
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ACT

c/ )
0>o=m>oc

ACA
ACG

(9]

am co >

>

@i}

A

(o)

x{:} Asn

m} Lys

}Thr

Acc)

AGo) A1

UuaG

[y
GAcueACU

U
Ac.

w
=

GCT
GCC
GCQ}A“
GC!

GAT
GAC) AsP

g@}mu

GGA

GGT
GGC}Gly
GGG

O>0-

O>0-

g @ ‘:x-)

AtsT,

BsaAlIl,
Bsh12851,

EclXI,
Eco641,
EcoRI,
FseI,
Mlul,
NcoT,
PaeR7I,
PpuMI,
PspOMI,
SexAT,
SnaBT,
Stul,
XmalIlT,

NdelI,

Q0R07 payL



