Procollagen SBP-mGFP-COL1A1 in pLVXPuro (lentiviral backbone, CMV promoter, ampicillin®)
Construct:

Procollagen-SBP: humanised synthetic signal and N-propeptide sequence of COL1al and
streptavidin-binding-protein. Signalsequence + N-terminal procollagen protein sequence is identical
with AAB94054.3; P02452.5; CAA98968.1

GAATTCGAGTTCATGTTCTCCTTTGTGGATCTGCGGCTCCTGCTGCTGCTTGCCGCAACTGCGCTGCT
CACACATGGCCAGGAAGAGGGACAGGTGGAAGGGCAGGATGAGGACATTCCTCCCATCACTTGCGTCC
AGAATGGGCTGAGGTACCACGATCGCGATGTCTGGAAACCCGAACCCTGTCGGATTTGCGTGTGCGAT
AATGGCAAGGTGCTGTGTGACGACGTTATCTGCGACGAAACCAAGAACTGTCCCGGAGCTGAGGTCCC
AGAGGGCGAATGCTGTCCGGTGTGTCCCGATGGCAGCGAGTCTCCCACAGACCAGGAAACGACCGGAG
TAGAGGGCCCGAAAGGGGACACAGGACCACGAGGACCCAGAGGTCCAGCCGGACCACCCGGTCGTGAT
GGGATACCAGGGCAACCAGGGCTGCCTGGCCCTCCTGGCCCACCTGGACCTCCTGGCCCGCCCGGLTT
GGGTGGCAACTTTGCAGCCGCTGCAGCGATGGACGAAAAGACCACCGGATGGAGAGGTGGGCACGTTG
TGGAAGGTCTTGCTGGCGAGTTGGAGCAGCTGCGCGCCAGACTCGAGCATCACCCACAAGGGCAGAGG
GAGCCTATGGCAGCTGCCGCC

MGFP = humanised monomeric GFP (KP202880.1)
COL1al = mature COL1al with C-propeptide is identical with NP_000079.2 except for 1 mutation:

A5176T: =Thr -> Ser (corresponds to AS 1434 in NP_000079.2 or base 4426 in NM_000088.3)

Spacers:

1) CACCGGTCGCCACC 2) GCCGCTGCAGCG 3) ATGAAGACACCGGTCGCCACC 4) TGCTGCAGCTGCC
lentiviral vector backbone with ampicillin resistance and CMV promoter

Insert sequence including beginning and end of

Mutations:
C: T->C no amino acid change; Thr stays
T A>T Thr -> Ser

CACCGGTCGCCACCATGTTCAGCTTTGT
GGATCTGCGGCTCCTGCTGCTGCTTGCCGCAACTGCGCTGCTCACACATGGCCAGGAAGAGGGACAGGTGGAAGG
GCAGGATGAGGACATTCCTCCCATCACTTGCGTCCAGAATGGGCTGAGGTACCACGATCGCGATGTCTGGAAACC
CGAACCCTGTCGGATTTGCGTGTGCGATAATGGCAAGGTGCTGTGTGACGACGTTATCTGCGACGAAACCAAGAA
CTGTCCCGGAGCTGAGGTCCCAGAGGGCGAATGCTGTCCGGTGTGTCCCGATGGCAGCGAGTCTCCCACAGACCA
GGAAACGACCGGAGTAGAGGGCCCGAAAGGGGACACAGGACCACGAGGACCCAGAGGTCCAGCCGGACCALCCLCGG
TCGTGATGGGATACCAGGGCAACCAGGGCTGCCTGGCCCTCCTGGCCCACCTGGACCTCCTGGCCCGCCCGGLTT
GGGTGGCAACTTTGCAGCCGCTGCAGCGATGGACGAAAAGACCACCGGATGGAGAGGTGGGCACGTTGTGGAAGG
TCTTGCTGGCGAGTTGGAGCAGCTGCGCGCCAGACTCGAGCATCACCCACAAGGGCAGAGAGAGCCCATGAAGAC
ACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGG
CGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAA
GTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTACGGCGTGCAGTG
CTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGA
GCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGT
GAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTA
CAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAA
CATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGLCTGCT
GCCCGACAACCACTACCTGAGCACCCAGTCCAAGCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCT
GCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTGCTGCAGCTGCCCCCAGCT



GTCTTATGGCTATGATGAGAAATCAACCGGAGGAATTTCCGTGCCTGGCCCCATGGGTCCCTCTGGTCCTCGTGG
TCTCCCTGGCCCCCCTGGTGCACCTGGTCCCCAAGGCTTCCAAGGTCCCCCTGGTGAGCCTGGCGAGCCTGGAGC
TTCAGGTCCCATGGGTCCCCGAGGTCCCCCAGGTCCCCCTGGAAAGAATGGAGATGATGGGGAAGCTGGAAAACC
TGGTCGTCCTGGTGAGCGTGGGCCTCCTGGGCCTCAGGGTGCTCGAGGATTGCCCGGAACAGCTGGCCTCCCTGG
AATGAAGGGACACAGAGGTTTCAGTGGTTTGGATGGTGCCAAGGGAGATGCTGGTCCTGCTGGTCCTAAGGGTGA
GCCTGGCAGCCCTGGTGAAAATGGAGCTCCTGGTCAGATGGGCCCCCGTGGCCTGCCTGGTGAGAGAGGTCGCCC
TGGAGCCCCTGGCCCTGCTGGTGCTCGTGGAAATGATGGTGCTACTGGTGCTGCCGGGCCCCCTGGTCCCACCGG
CCCCGCTGGTCCTCCTGGCTTCCCTGGTGCTGTTGGTGCTAAGGGTGAAGCTGGTCCCCAAGGGCCCCGAGGCTC
TGAAGGTCCCCAGGGTGTGCGTGGTGAGCCTGGCCCCCCTGGCCCTGCTGGTGCTGCTGGCCCTGCTGGAAACCC
TGGTGCTGATGGACAGCCTGGTGCTAAAGGTGCCAATGGTGCTCCTGGTATTGCTGGTGCTCCTGGCTTCCCTGG
TGCCCGAGGCCCCTCTGGACCCCAGGGCCCCGGCGGCCCTCCTGGTCCCAAGGGTAACAGCGGTGAACCTGGTGC
TCCTGGCAGCAAAGGAGACACTGGTGCTAAGGGAGAGCCTGGCCCTGTTGGTGTTCAAGGACCCCCTGGCCCTGC
TGGAGAGGAAGGAAAGCGAGGAGCTCGAGGTGAACCCGGACCCACTGGCCTGCCCGGACCCCCTGGCGAGCGTGG
TGGACCTGGTAGCCGTGGTTTCCCTGGCGCAGATGGTGTTGCTGGTCCCAAGGGTCCCGCTGGTGAACGTGGTTC
TCCTGGCCCTGCTGGCCCCAAAGGATCTCCTGGTGAAGCTGGTCGTCCCGGTGAAGCTGGTCTGCCTGGTGCCAA
GGGTCTGACTGGAAGCCCTGGCAGCCCTGGTCCTGATGGCAAAACTGGCCCCCCTGGTCCCGCCGGTCAAGATGG
TCGCCCCGGACCCCCAGGCCCACCTGGTGCCCGTGGTCAGGCTGGTGTGATGGGATTCCCTGGACCTAAAGGTGC
TGCTGGAGAGCCCGGCAAGGCTGGAGAGCGAGGTGTTCCCGGACCCCCTGGCGCTGTCGGTCCTGCTGGCAAAGA
TGGAGAGGCTGGAGCTCAGGGACCCCCTGGCCCTGCTGGTCCCGCTGGCGAGAGAGGTGAACAAGGCCCTGCTGG
CTCCCCCGGATTCCAGGGTCTCCCTGGTCCTGCTGGTCCTCCAGGTGAAGCAGGCAAACCTGGTGAACAGGGTGT
TCCTGGAGACCTTGGCGCCCCTGGCCCCTCTGGAGCAAGAGGCGAGAGAGGTTTCCCTGGCGAGCGTGGTGTGCA
AGGTCCCCCTGGTCCTGCTGGTCCCCGAGGGGCCAACGGTGCTCCCGGCAACGATGGTGCTAAGGGTGATGCTGG
TGCCCCTGGAGCTCCCGGTAGCCAGGGCGCCCCTGGCCTTCAGGGAATGCCTGGTGAACGTGGTGCAGCTGGTCT
TCCAGGGCCTAAGGGTGACAGAGGTGATGCTGGTCCCAAAGGTGCTGATGGCTCTCCTGGCAAAGATGGCGTCCG
TGGTCTGACCGGCCCCATTGGTCCTCCTGGCCCTGCTGGTGCCCCTGGTGACAAGGGTGAAAGTGGTCCCAGCGG
CCCTGCTGGTCCCACTGGAGCTCGTGGTGCCCCCGGAGACCGTGGTGAGCCTGGTCCCCCCGGCCCTGCTGGCTT
TGCTGGCCCCCCTGGTGCTGACGGCCAACCTGGTGCTAAAGGCGAACCTGGTGATGCTGGTGCTAAAGGCGATGC
TGGTCCCCCTGGCCCTGCCGGACCCGCTGGACCCCCTGGCCCCATTGGTAATGTTGGTGCTCCTGGAGCCAAAGG
TGCTCGCGGCAGCGCTGGTCCCCCTGGTGCTACTGGTTTCCCTGGTGCTGCTGGCCGAGTCGGTCCTCCTGGCCC
CTCTGGAAATGCTGGACCCCCTGGCCCTCCTGGTCCTGCTGGCAAAGAAGGCGGCAAAGGTCCCCGTGGTGAGAC
TGGCCCTGCTGGACGTCCTGGTGAAGTTGGTCCCCCTGGTCCCCCTGGCCCTGCTGGCGAGAAAGGATCCCCTGG
TGCTGATGGTCCTGCTGGTGCTCCTGGTACTCCCGGGCCTCAAGGTATTGCTGGACAGCGTGGTGTGGTCGGCCT
GCCTGGTCAGAGAGGAGAGAGAGGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCTGGCAAACAAGGTCCCTC
TGGAGCAAGTGGTGAACGTGGTCCCCCTGGTCCCATGGGCCCCCCTGGATTGGCTGGACCCCCTGGTGAATCTGG
ACGTGAGGGGGCTCCTGGTGCCGAAGGTTCCCCTGGACGAGACGGTTCTCCTGGCGCCAAGGGTGACCGTGGTGA
GACCGGCCCCGCTGGACCCCCTGGTGCTCCTGGTGCTCCTGGTGCCCCTGGCCCCGTTGGCCCTGCTGGCAAGAG
TGGTGATCGTGGTGAGACTGGTCCTGCTGGTCCCGCCGGTCCTGTCGGCCCTGTTGGCGCCCGTGGCCCCGCLGG
ACCCCAAGGCCCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATAAAGGGTCACCGTGGCTT
CTCTGGCCTCCAGGGTCCCCCTGGCCCTCCTGGCTCTCCTGGTGAACAAGGTCCCTCTGGAGCCTCTGGTCCTGC
TGGTCCCCGAGGTCCCCCTGGCTCTGCTGGTGCTCCTGGCAAAGATGGACTCAACGGTCTCCCTGGCCCCATTGG
GCCCCCTGGTCCTCGCGGTCGCACTGGTGATGCTGGTCCTGTTGGTCCCCCCGGCCCTCCTGGACCTCCTGGTCC
CCCTGGTCCTCCCAGCGCTGGTTTCGACTTCAGCTTCCTGCCCCAGCCACCTCAAGAGAAGGCTCACGATGGTGG
CCGCTACTACCGGGCTGATGATGCCAATGTGGTTCGTGACCGTGACCTCGAGGTGGACACCACCCTCAAGAGCCT
GAGCCAGCAGATCGAGAACATCCGGAGCCCAGAGGGCAGCCGCAAGAACCCCGCCCGCACCTGCCGTGACCTCAA
GATGTGCCACTCTGACTGGAAGAGTGGAGAGTACTGGATTGACCCCAACCAAGGCTGCAACCTGGATGCCATCAA
AGTCTTCTGCAACATGGAGACTGGTGAGACCTGCGTGTACCCCACTCAGCCCAGTGTGGCCCAGAAGAACTGGTA
CATCAGCAAGAACCCCAAGGACAAGAGGCATGTCTGGTTCGGCGAGAGCATGACCGATGGATTCCAGTTCGAGTA
TGGCGGCCAGGGCTCCGACCCTGCCGATGTGGCCATCCAGCTGACCTTCCTGCGCCTGATGTCCACCGAGGCCTC
CCAGAACATCACCTACCACTGCAAGAACAGCGTGGCCTACATGGACCAGCAGACTGGCAACCTCAAGAAGGCCCT
GCTCCTCCAGGGCTCCAACGAGATCGAGATCCGCGCCGAGGGCAACAGCCGCTTCACCTACAGCGTCACTGTCGA
TGGCTGCACGAGTCACACCGGAGCCTGGGGCAAGACAGTGATTGAATACAAAACCACCAAGTCCTCCCGCCTGCC
CATCATCGATGTGGCCCCCTTGGACGTTGGTGCCCCAGACCAGGAATTCGGCTTCGACGTTGGCCCTGTCTGCTT
CCTGTAACTGCAGTCGACGGTACCGCGGGCCCGGGATCCCGCGACTCTAGATAATTCTACCGGGTAGGGGAGGCG
CTT[..]



Complete insert sequence:

LOCUS EMBOSS 001 5271 bp DNA linear UNC 06-MAR-2017
ORIGIN

1 ATGTTCAGCT TTGTGGATCT GCGGCTCCTG CTGCTGCTTG CCGCAACTGC GCTGCTCACA

61 CATGGCCAGG AAGAGGGACA GGTGGAAGGG CAGGATGAGG ACATTCCTCC CATCACTTGC
121 GTCCAGAATG GGCTGAGGTA CCACGATCGC GATGTCTGGA AACCCGAACC CTGTCGGATT
181 TGCGTGTGCG ATAATGGCAA GGTGCTGTGT GACGACGTTA TCTGCGACGA AACCAAGAAC
241 TGTCCCGGAG CTGAGGTCCC AGAGGGCGAA TGCTGTCCGG TGTGTCCCGA TGGCAGCGAG
301 TCTCCCACAG ACCAGGAAAC GACCGGAGTA GAGGGCCCGA AAGGGGACAC AGGACCACGA
361 GGACCCAGAG GTCCAGCCGG ACCACCCGGT CGTGATGGGA TACCAGGGCA ACCAGGGCTG
421 CCTGGCCCTC CTGGCCCACC TGGACCTCCT GGCCCGCCCG GCTTGGGTGG CAACTTTGCA
481 GCCGCTGCAG CGATGGACGA AAAGACCACC GGATGGAGAG GTGGGCACGT TGTGGAAGGT
541 CTTGCTGGCG AGTTGGAGCA GCTGCGCGCC AGACTCGAGC ATCACCCACA AGGGCAGAGA
601 GAGCCCATGA AGACACCGGT CGCCACCATG GTGAGCAAGG GCGAGGAGCT GTTCACCGGG
661 GTGGTGCCCA TCCTGGTCGA GCTGGACGGC GACGTAAACG GCCACAAGTT CAGCGTGTCC
721 GGCGAGGGCG AGGGCGATGC CACCTACGGC AAGCTGACCC TGAAGTTCAT CTGCACCACC
781 GGCAAGCTGC CCGTGCCCTG GCCCACCCTC GTGACCACCC TGACCTACGG CGTGCAGTGC
841 TTCAGCCGCT ACCCCGACCA CATGAAGCAG CACGACTTCT TCAAGTCCGC CATGCCCGAA
901 GGCTACGTCC AGGAGCGCAC CATCTTCTTC AAGGACGACG GCAACTACAA GACCCGCGCC
961 GAGGTGAAGT TCGAGGGCGA CACCCTGGTG AACCGCATCG AGCTGAAGGG CATCGACTTC
1021 AAGGAGGACG GCAACATCCT GGGGCACAAG CTGGAGTACA ACTACAACAG CCACAACGTC
1081 TATATCATGG CCGACAAGCA GAAGAACGGC ATCAAGGTGA ACTTCAAGAT CCGCCACAAC
1141 ATCGAGGACG GCAGCGTGCA GCTCGCCGAC CACTACCAGC AGAACACCCC CATCGGCGAC
1201 GGCCCCGTGC TGCTGCCCGA CAACCACTAC CTGAGCACCC AGTCCAAGCT GAGCAAAGAC
1261 CCCAACGAGA AGCGCGATCA CATGGTCCTG CTGGAGTTCG TGACCGCCGC CGGGATCACT
1321 CTCGGCATGG ACGAGCTGTA CAAGTGCTGC AGCTGCCCCC AGCTGTCTTA TGGCTATGAT
1381 GAGAAATCAA CCGGAGGAAT TTCCGTGCCT GGCCCCATGG GTCCCTCTGG TCCTCGTGGT
1441 CTCCCTGGCC CCCCTGGTGC ACCTGGTCCC CAAGGCTTCC AAGGTCCCCC TGGTGAGCCT
1501 GGCGAGCCTG GAGCTTCAGG TCCCATGGGT CCCCGAGGTC CCCCAGGTCC CCCTGGAAAG
1561 AATGGAGATG ATGGGGAAGC TGGAAAACCT GGTCGTCCTG GTGAGCGTGG GCCTCCTGGG
1621 CCTCAGGGTG CTCGAGGATT GCCCGGAACA GCTGGCCTCC CTGGAATGAA GGGACACAGA
1681 GGTTTCAGTG GTTTGGATGG TGCCAAGGGA GATGCTGGTC CTGCTGGTCC TAAGGGTGAG
1741 CCTGGCAGCC CTGGTGAAAA TGGAGCTCCT GGTCAGATGG GCCCCCGTGG CCTGCCTGGT
1801 GAGAGAGGTC GCCCTGGAGC CCCTGGCCCT GCTGGTGCTC GTGGAAATGA TGGTGCTACT
1861 GGTGCTGCCG GGCCCCCTGG TCCCACCGGC CCCGCTGGTC CTCCTGGCTT CCCTGGTGCT
1921 GTTGGTGCTA AGGGTGAAGC TGGTCCCCAA GGGCCCCGAG GCTCTGAAGG TCCCCAGGGT
1981 GTGCGTGGTG AGCCTGGCCC CCCTGGCCCT GCTGGTGCTG CTGGCCCTGC TGGAAACCCT
2041 GGTGCTGATG GACAGCCTGG TGCTAAAGGT GCCAATGGTG CTCCTGGTAT TGCTGGTGCT
2101 CCTGGCTTCC CTGGTGCCCG AGGCCCCTCT GGACCCCAGG GCCCCGGCGG CCCTCCTGGT
2161 CCCAAGGGTA ACAGCGGTGA ACCTGGTGCT CCTGGCAGCA AAGGAGACAC TGGTGCTAAG
2221 GGAGAGCCTG GCCCTGTTGG TGTTCAAGGA CCCCCTGGCC CTGCTGGAGA GGAAGGAAAG
2281 CGAGGAGCTC GAGGTGAACC CGGACCCACT GGCCTGCCCG GACCCCCTGG CGAGCGTGGT
2341 GGACCTGGTA GCCGTGGTTT CCCTGGCGCA GATGGTGTTG CTGGTCCCAA GGGTCCCGCT
2401 GGTGAACGTG GTTCTCCTGG CCCTGCTGGC CCCAAAGGAT CTCCTGGTGA AGCTGGTCGT
2461 CCCGGTGAAG CTGGTCTGCC TGGTGCCAAG GGTCTGACTG GAAGCCCTGG CAGCCCTGGT
2521 CCTGATGGCA AAACTGGCCC CCCTGGTCCC GCCGGTCAAG ATGGTCGCCC CGGACCCCCA
2581 GGCCCACCTG GTGCCCGTGG TCAGGCTGGT GTGATGGGAT TCCCTGGACC TAAAGGTGCT
2641 GCTGGAGAGC CCGGCAAGGC TGGAGAGCGA GGTGTTCCCG GACCCCCTGG CGCTGTCGGT
2701 CCTGCTGGCA AAGATGGAGA GGCTGGAGCT CAGGGACCCC CTGGCCCTGC TGGTCCCGCT
2761 GGCGAGAGAG GTGAACAAGG CCCTGCTGGC TCCCCCGGAT TCCAGGGTCT CCCTGGTCCT
2821 GCTGGTCCTC CAGGTGAAGC AGGCAAACCT GGTGAACAGG GTGTTCCTGG AGACCTTGGC
2881 GCCCCTGGCC CCTCTGGAGC AAGAGGCGAG AGAGGTTTCC CTGGCGAGCG TGGTGTGCAA
2941 GGTCCCCCTG GTCCTGCTGG TCCCCGAGGG GCCAACGGTG CTCCCGGCAA CGATGGTGCT
3001 AAGGGTGATG CTGGTGCCCC TGGAGCTCCC GGTAGCCAGG GCGCCCCTGG CCTTCAGGGA
3061 ATGCCTGGTG AACGTGGTGC AGCTGGTCTT CCAGGGCCTA AGGGTGACAG AGGTGATGCT
3121 GGTCCCAAAG GTGCTGATGG CTCTCCTGGC AAAGATGGCG TCCGTGGTCT GACCGGCCCC
3181 ATTGGTCCTC CTGGCCCTGC TGGTGCCCCT GGTGACAAGG GTGAAAGTGG TCCCAGCGGC
3241 CCTGCTGGTC CCACTGGAGC TCGTGGTGCC CCCGGAGACC GTGGTGAGCC TGGTCCCCCC
3301 GGCCCTGCTG GCTTTGCTGG CCCCCCTGGT GCTGACGGCC AACCTGGTGC TAAAGGCGAA
3361 CCTGGTGATG CTGGTGCTAA AGGCGATGCT GGTCCCCCTG GCCCTGCCGG ACCCGCTGGA
3421 CCCCCTGGCC CCATTGGTAA TGTTGGTGCT CCTGGAGCCA AAGGTGCTCG CGGCAGCGCT
3481 GGTCCCCCTG GTGCTACTGG TTTCCCTGGT GCTGCTGGCC GAGTCGGTCC TCCTGGCCCC
3541 TCTGGAAATG CTGGACCCCC TGGCCCTCCT GGTCCTGCTG GCAAAGAAGG CGGCAAAGGT
3601 CCCCGTGGTG AGACTGGCCC TGCTGGACGT CCTGGTGAAG TTGGTCCCCC TGGTCCCCCT
3661 GGCCCTGCTG GCGAGAAAGG ATCCCCTGGT GCTGATGGTC CTGCTGGTGC TCCTGGTACT



Primers (5’ -> 3’) for procollagen-SBP-mGFP-COL1al complete sequencing:

CMV (from MWG) fwd CGC AAATGG GCG GTA GGC GTG 1-630bp
mGFP_m1 rev GGTGTCGCCCTCGAACT 607 — 925bp
mGFP_COL1al rev CCATGGGGCCAGGCAC 879 — 1350bp
mGFP_m1 fwd CACTACCTGAGCACCCAGTC 1272 - 1731bp
EGFP_C1 (from MWG) | fwd GATCACTCTCGGCATGGAC 1361 —2306bp
COLlal_m1l fwd GGCAGCAAAGGAGACACTG 2248 — 2765bp
COLlal_m4 rev GACCTTTGCCGCCTTCT 2662 —3542bp
COLlal_m3 rev CACCACGATCACCACTCTTG 3508 — 4036bp
COLlal_m2 rev GGGGCAGGAAGCTGAAGT 3689 —4435bp
COLlal_m1l rev GATGGCCACATCGGCAG 4389 — 4876bp
COLlal-C_m1 fwd TTCTGCAACATGGAGACTGGTG 4790 —-5175bp
COL1a1-C_m2 fwd CAGCAGACTGGCAACCTC 5057 — 5271bp + vector

Primers for amplifying inserts:

Gene Primer sequence 5' -> 3' Type

Pro-COL-SBP* GATCTCGAGCTCAAGCTTCGATGTTCAGCTTTGTGGACCTC | Fwd
CCATGCAGCAGCAGCACATGGGCTCTCTCTGGCC Rev

mGFP AGAGCCCATGTGCTGCTGCTGCATGGTGAGCAAGGGCGAG Fwd
GGGGCAGCAGCAGCACTTGTACAGCTCGTCCATGC Rev




COL1a1 GCTGTACAAGTGCTGCTGCTGCCCCCAGCTGTCTTATGGC Fwd
CGCGGTACCGTCGACTGCAGTTACAGGAAGCAGACAGG Rev
Pro-COL-SBP** ACTCAGATCTCGACACCGGTCGCCACCATGTTCAGCTTTG Fwd
CCATGGTGGCGACCGGTGTCTTCATGGGCTCTCTCTGG Rev




Cloning strategy:

Procollagen-SBP (pro-COL-SBP; synthetic construct by MWG), mGFP and COL1lal inserts were
amplified via PCR and the last two were subsequently purified via gel extraction. Prior to assembly the
remaining template vector of pro-COL-SBP-pEX-A2 was fragmented via Dpnl digest. pLVXPuro was
digested for 12 h (overnight) at 37 °C with EcoRI to open the vector backbone. EcoRl was heat
inactivated at 65 °C for 20 min. For the NEB HiFi Assembly reaction (based on the Gibson Assembly),
the compounds to be combined were added in equimolar proportions of 0.05 pmol except for
procollagen-SBP* with 0.18 pmol and incubated with the assembly master mix for 3 h at 50 °C. The
first assembly reaction resulted in A. As the generated construct was missing the pro-COL-SBP, but

introduced a unique PshAl site (B), another reaction was performed (C).

B was linearized using a PshAl digest at 37 °C for 30 min with subsequent heat inactivation for 20 min
at 65 °C. And the second assembly reaction was done using B (0.02 pmol) together with

procollagenSBP** (PCR amplified; 0.04 pmol), which resulted in the final construct C.

We recommend growth in Stbl3 and fast processing of transformed bacteria to prevent possible loss
of the construct.

procollagen-SBP* pLVXPuro
in pEXA2 ] opened with EcoRI
A L f7 \
in pLVXPuro > PCR—>GE —> ( NEB Assembly ) 13340 bp
collagen1a J
in pHUCI
pLVXPuro PshAl cleavage site
opened with EcoRI \
| N — !
B - (NEB Assembiy )
| collagenial (GE) Ii
CloneB
opened with PshAl
o
procollagen-SBP** . f )
C in PEXA2 —> P(R ——> NEBAiembly ) 13340 bp




Complete Sequence with pLVXPuro:

gtgatgcggttttggcagtacatcaatgggegtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttg
ttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtcta
tataagcagagctcgtttagtgaaccgtcagatcgectggagacgcecatccacgetgttttgacctccatagaagacaccgactctactagagga
tcgctagegctaccggactcagatctcgaCACCGGTCGCCACCATGTTCAGCTTTGTGGATCTGCGGCTCCTGCTGCTGC
TTGCCGCAACTGCGCTGCTCACACATGGCCAGGAAGAGGGACAGGTGGAAGGGCAGGATGAGGACATTCCT
CCCATCACTTGCGTCCAGAATGGGCTGAGGTACCACGATCGCGATGTCTGGAAACCCGAACCCTGTCGGATTT
GCGTGTGCGATAATGGCAAGGTGCTGTGTGACGACGTTATCTGCGACGAAACCAAGAACTGTCCCGGAGCTG
AGGTCCCAGAGGGCGAATGCTGTCCGGTGTGTCCCGATGGCAGCGAGTCTCCCACAGACCAGGAAACGACCG
GAGTAGAGGGCCCGAAAGGGGACACAGGACCACGAGGACCCAGAGGTCCAGCCGGACCACCCGGTCGTGA
TGGGATACCAGGGCAACCAGGGCTGCCTGGCCCTCCTGGCCCACCTGGACCTCCTGGCCCGCCCGGLTTGGE
TGGCAACTTTGCAGCCGCTGCAGCGATGGACGAAAAGACCACCGGATGGAGAGGTGGGCACGTTGTGGAAG
GTCTTGCTGGCGAGTTGGAGCAGCTGCGCGCCAGACTCGAGCATCACCCACAAGGGCAGAGAGAGCCCATG
AAGACACCGGTCGCCACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGA
GCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTACGGCA
AGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGAC
CTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCC
GAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAG
TTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACATCCTG
GGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGAAGAACGGCATC
AAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAAC
ACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCAAGCTGAGCAAAG
ACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGG
ACGAGCTGTACAAGTGCTGCAGCTGCCCCCAGCTGTCTTATGGCTATGATGAGAAATCAACCGGAGGAATTTC
CGTGCCTGGCCCCATGGGTCCCTCTGGTCCTCGTGGTCTCCCTGGCCCCCCTGGTGCACCTGGTCCCCAAGGCT
TCCAAGGTCCCCCTGGTGAGCCTGGCGAGCCTGGAGCTTCAGGTCCCATGGGTCCCCGAGGTCCCCCAGGTCC
CCCTGGAAAGAATGGAGATGATGGGGAAGCTGGAAAACCTGGTCGTCCTGGTGAGCGTGGGCCTCCTGGGC
CTCAGGGTGCTCGAGGATTGCCCGGAACAGCTGGCCTCCCTGGAATGAAGGGACACAGAGGTTTCAGTGGTT
TGGATGGTGCCAAGGGAGATGCTGGTCCTGCTGGTCCTAAGGGTGAGCCTGGCAGCCCTGGTGAAAATGGA
GCTCCTGGTCAGATGGGCCCCCGTGGCCTGCCTGGTGAGAGAGGTCGCCCTGGAGCCCCTGGCCCTGCTGGT
GCTCGTGGAAATGATGGTGCTACTGGTGCTGCCGGGCCCCCTGGTCCCACCGGCCCCGCTGGTCCTCCTGGCT
TCCCTGGTGCTGTTGGTGCTAAGGGTGAAGCTGGTCCCCAAGGGCCCCGAGGCTCTGAAGGTCCCCAGGGTG
TGCGTGGTGAGCCTGGCCCCCCTGGCCCTGCTGGTGCTGCTGGCCCTGCTGGAAACCCTGGTGCTGATGGAC
AGCCTGGTGCTAAAGGTGCCAATGGTGCTCCTGGTATTGCTGGTGCTCCTGGCTTCCCTGGTGCCCGAGGCCC
CTCTGGACCCCAGGGCCCCGGCGGCCCTCCTGGTCCCAAGGGTAACAGCGGTGAACCTGGTGCTCCTGGCAG
CAAAGGAGACACTGGTGCTAAGGGAGAGCCTGGCCCTGTTGGTGTTCAAGGACCCCCTGGCCCTGCTGGAGA
GGAAGGAAAGCGAGGAGCTCGAGGTGAACCCGGACCCACTGGCCTGCCCGGACCCCCTGGCGAGCGTGGTG
GACCTGGTAGCCGTGGTTTCCCTGGCGCAGATGGTGTTGCTGGTCCCAAGGGTCCCGCTGGTGAACGTGGTT
CTCCTGGCCCTGCTGGCCCCAAAGGATCTCCTGGTGAAGCTGGTCGTCCCGGTGAAGCTGGTCTGCCTGGTGC
CAAGGGTCTGACTGGAAGCCCTGGCAGCCCTGGTCCTGATGGCAAAACTGGCCCCCCTGGTCCCGCCGGTCA
AGATGGTCGCCCCGGACCCCCAGGCCCACCTGGTGCCCGTGGTCAGGCTGGTGTGATGGGATTCCCTGGACC
TAAAGGTGCTGCTGGAGAGCCCGGCAAGGCTGGAGAGCGAGGTGTTCCCGGACCCCCTGGCGCTGTCGGTC
CTGCTGGCAAAGATGGAGAGGCTGGAGCTCAGGGACCCCCTGGCCCTGCTGGTCCCGCTGGCGAGAGAGGT
GAACAAGGCCCTGCTGGCTCCCCCGGATTCCAGGGTCTCCCTGGTCCTGCTGGTCCTCCAGGTGAAGCAGGCA
AACCTGGTGAACAGGGTGTTCCTGGAGACCTTGGCGCCCCTGGCCCCTCTGGAGCAAGAGGCGAGAGAGGTT
TCCCTGGCGAGCGTGGTGTGCAAGGTCCCCCTGGTCCTGCTGGTCCCCGAGGGGCCAACGGTGCTCCCGGCA
ACGATGGTGCTAAGGGTGATGCTGGTGCCCCTGGAGCTCCCGGTAGCCAGGGCGCCCCTGGCCTTCAGGGAA



TGCCTGGTGAACGTGGTGCAGCTGGTCTTCCAGGGCCTAAGGGTGACAGAGGTGATGCTGGTCCCAAAGGTG
CTGATGGCTCTCCTGGCAAAGATGGCGTCCGTGGTCTGACCGGCCCCATTGGTCCTCCTGGCCCTGCTGGTGC
CCCTGGTGACAAGGGTGAAAGTGGTCCCAGCGGCCCTGCTGGTCCCACTGGAGCTCGTGGTGCCCCCGGAGA
CCGTGGTGAGCCTGGTCCCCCCGGCCCTGCTGGCTTTGCTGGCCCCCCTGGTGCTGACGGCCAACCTGGTGCT
AAAGGCGAACCTGGTGATGCTGGTGCTAAAGGCGATGCTGGTCCCCCTGGCCCTGCCGGACCCGLTGGACCC
CCTGGCCCCATTGGTAATGTTGGTGCTCCTGGAGCCAAAGGTGCTCGCGGCAGCGCTGGTCCCCCTGGTGCTA
CTGGTTTCCCTGGTGCTGCTGGCCGAGTCGGTCCTCCTGGCCCCTCTGGAAATGCTGGACCCCCTGGLCCTCCT
GGTCCTGCTGGCAAAGAAGGCGGCAAAGGTCCCCGTGGTGAGACTGGCCCTGCTGGACGTCCTGGTGAAGTT
GGTCCCCCTGGTCCCCCTGGCCCTGCTGGCGAGAAAGGATCCCCTGGTGCTGATGGTCCTGCTGGTGCTCCTG
GTACTCCCGGGCCTCAAGGTATTGCTGGACAGCGTGGTGTGGTCGGCCTGCCTGGTCAGAGAGGAGAGAGA
GGCTTCCCTGGTCTTCCTGGCCCCTCTGGTGAACCTGGCAAACAAGGTCCCTCTGGAGCAAGTGGTGAACGTG
GTCCCCCTGGTCCCATGGGCCCCCCTGGATTGGCTGGACCCCCTGGTGAATCTGGACGTGAGGGGGCTCCTG
GTGCCGAAGGTTCCCCTGGACGAGACGGTTCTCCTGGCGCCAAGGGTGACCGTGGTGAGACCGGCCCCGCTG
GACCCCCTGGTGCTCCTGGTGCTCCTGGTGCCCCTGGCCCCGTTGGCCCTGCTGGCAAGAGTGGTGATCGTGG
TGAGACTGGTCCTGCTGGTCCCGCCGGTCCTGTCGGCCCTGTTGGCGCCCGTGGCCCCGCCGGACCCCAAGGC
CCCCGTGGTGACAAGGGTGAGACAGGCGAACAGGGCGACAGAGGCATAAAGGGTCACCGTGGCTTCTCTGG
CCTCCAGGGTCCCCCTGGCCCTCCTGGCTCTCCTGGTGAACAAGGTCCCTCTGGAGCCTCTGGTCCTGCTGGTC
CCCGAGGTCCCCCTGGCTCTGCTGGTGCTCCTGGCAAAGATGGACTCAACGGTCTCCCTGGCCCCATTGGGCC
CCCTGGTCCTCGCGGTCGCACTGGTGATGCTGGTCCTGTTGGTCCCCCCGGCCCTCCTGGACCTCCTGGTCCCC
CTGGTCCTCCCAGCGCTGGTTTCGACTTCAGCTTCCTGCCCCAGCCACCTCAAGAGAAGGCTCACGATGGTGG
CCGCTACTACCGGGCTGATGATGCCAATGTGGTTCGTGACCGTGACCTCGAGGTGGACACCACCCTCAAGAGC
CTGAGCCAGCAGATCGAGAACATCCGGAGCCCAGAGGGCAGCCGCAAGAACCCCGCCCGCACCTGCCGTGA
CCTCAAGATGTGCCACTCTGACTGGAAGAGTGGAGAGTACTGGATTGACCCCAACCAAGGCTGCAACCTGGA
TGCCATCAAAGTCTTCTGCAACATGGAGACTGGTGAGACCTGCGTGTACCCCACTCAGCCCAGTGTGGCCCAG
AAGAACTGGTACATCAGCAAGAACCCCAAGGACAAGAGGCATGTCTGGTTCGGCGAGAGCATGACCGATGG
ATTCCAGTTCGAGTATGGCGGCCAGGGCTCCGACCCTGCCGATGTGGCCATCCAGCTGACCTTCCTGCGCLCTG
ATGTCCACCGAGGCCTCCCAGAACATCACCTACCACTGCAAGAACAGCGTGGCCTACATGGACCAGCAGACTG
GCAACCTCAAGAAGGCCCTGCTCCTCCAGGGCTCCAACGAGATCGAGATCCGCGCCGAGGGCAACAGCCGCT
TCACCTACAGCGTCACTGTCGATGGCTGCACGAGTCACACCGGAGCCTGGGGCAAGACAGTGATTGAATACA
AAACCACCAAGTCCTCCCGCCTGCCCATCATCGATGTGGCCCCCTTGGACGTTGGTGCCCCAGACCAGGAATT
CGGCTTCGACGTTGGCCCTGTCTGCTTCCTGTAACctgcagtcgacggtaccgegggeccgggatcccgegactctagataattcet
accgggtaggggaggcegcttttcccaaggeagtctggagceatgegcetttagcageccecgetgggeacttggegetacacaagtggectetggect
cgcacacattccacatccaccggtaggegcecaaccggcteegttetttggtggecccttegegecaccttetactecteccctagtcaggaagttee
cccccgeeccgeagcetecgegtegtgcaggacgtgacaaatggaagtageacgtctcactagtctcgtgcagatggacagcaccgcetgagceaatg
gaagcgggtaggcctttggggcageggecaatageagetttgetecttegettictgggetcagaggetgggaaggggtgggtecgggggegeg
ctcaggggcgggctcaggggeggggegggegeccgaaggtecteccggaggeccggeattctgeacgettcaaaagegeacgtcetgeegegetg
ttctectcttectecatcteccgggectttcgacctgecageccaagcettaccatgaccgagtacaageccacggtgegectcgecacccgegacgacg
tccccagggecgtacgeaccctegecgecgegttegecgactacceccgecacgegcecacaccgtegateccggaccgecacatcgagegggteac
cgagctgcaagaactcttcctcacgegegtcgggcetcgacatcggecaaggtgtgggtcgeggacgacggegecgeggtggeggtctggaccacg
ccggagagcgtcgaagegggggcggtgttcgecgagatcggeccgegeatggecgagttgageggttceccggetggecgegcagecaacagatg
gaaggcctectggegecgcaccggeccaaggageccgegtggttectggecaccgteggegtcetegeccgaccaccagggeaagggtcetgggc
agcgccgtegtgctcceccggagtggaggeggcecgagegegecggggtgeccgecttectggagaccteccgegecccgcaacctecccttctacg
agcggcteggcettcaccgtcaccgecgacgtcgaggtgeccgaaggaccgegeacctggtgecatgacccgcaagececggtgectgaccgegtet
ggaacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctccttttacgctatgtggatacgctgctttaatg
cctttgtatcatgctattgcttcccgtatggcetttcattttctectecttgtataaatectggttgetgtctetttatgaggagttgtggeccgttgtcag
gcaacgtggcegtggtgtgcactgtgtttgctgacgcaacccccactggttggggeattgecaccacctgtcagetectttccgggactttegcetttc
cccctecctattgecacggeggaactcatcgecgectgecttgeccgetgetggacaggggceteggetgttgggeactgacaatteegtggtgttgt
cggggaagctgacgtectttccatggetgetegectgtgttgecacctggattetgegegggacgtecttetgetacgtecctteggecctcaatceca



geggaccttectteccegeggectgetgeeggetetgeggectettecgegtcettegecttcgeectcagacgagteggatctecectttgggecgectc
cccgectggaattaattctgecagtcgagacctagaaaaacatggagcaatcacaagtagcaatacagcagcetaccaatgetgattgtgectgge
tagaagcacaagaggaggaggaggtgggttttccagtcacacctcaggtacctttaagaccaatgacttacaaggcagctgtagatcttageca

ctttttaaaagaaaagaggggactggaagggctaattcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctac
ttccctgattagcagaactacacaccagggcecaggggtcagatatccactgacctttggatggtgctacaagctagtaccagttgagecagataa
ggtagaagaggccaataaaggagagaacaccagcttgttacaccctgtgagectgeatgggatggatgacccggagagagaagtgttagagt

ggaggtttgacagccgcctageatttcatcacgtggeccgagagetgeatccggagtacttcaagaactgetgatatcgagcettgctacaaggga
ctttccgetggggactttccagggaggegtggectgggegggactggggagtggegagecctcagatectgeatataageagetgcetttttgectg
tactgggtctctctggttagaccagatctgagectgggagcetctetggctaactagggaacccactgettaagectcaataaagettgecttgagt

gcttcaagtagtgtgtgcccgtctgttgtgtgactctggtaactagagatcectcagacccttttagtcagtgtggaaaatctctagcagtagtagtt
catgtcatcttattattcagtatttataacttgcaaagaaatgaatatcagagagtgagaggccttgacattgctagegttttaccgtcgacctcta

gctagagcttggegtaatcatggtcatagetgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagecggaagceataaagt
gtaaagcctggggtgcctaatgagtgagctaactcacattaattgegttgegetcactgeccgctttccagtcgggaaacctgtegtgecagetge
attaatgaatcggccaacgegeggggagaggeggtttgegtattgggegcetettecgettectegetcactgactegetgegeteggtegttegget
gcggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggec
agcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttccataggetcegeccccctgacgageatcacaaaaatcgacgcetcaa

gtcagaggtggcgaaacccgacaggactataaagataccaggegtttcccecctggaagceteectegtgegetetectgtteccgaccctgecegcett

accggatacctgtccgectttcteecttcgggaagegtggegctttctcatagetcacgetgtaggtatctcagttcggtgtaggtegttcgetecaa
gctgggctgtgtgcacgaaccccccgttcageccgaccgetgegecttatecggtaactategtettgagtccaacccggtaagacacgacttate
gccactggcagcagcecactggtaacaggattagcagagcegaggtatgtaggeggtgctacagagttcttgaagtggtggectaactacggcetac
actagaagaacagtatttggtatctgecgctctgctgaagecagttaccttcggaaaaagagttggtagetcttgatccggcaaacaaaccaccge
tggtagcggtggtttttttgtttgcaagcagcagattacgegcagaaaaaaaggatctcaagaagatectttgatcttttctacggggtctgacgcet
cagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaa
tcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagecgatctgtctatttcgttcatccat
agttgcctgactccccgtegtgtagataactacgatacgggagggcettaccatctggecccagtgetgcaatgataccgegagacccacgcetcac
cggctccagatttatcagcaataaaccagccagccggaagggccgagegcagaagtggtcectgcaactttatccgecteccatccagtctattaat
tgttgccgggaagctagagtaagtagttcgecagttaatagtttgegeaacgttgttgecattgetacaggeategtggtgtcacgetegtegtttg
gtatggcttcattcagctccggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagetectteggtectecgat
cgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgeccatccgtaagatgcttttetg
tgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggegaccgagttgetcttgeccggegtcaatacgggataataccgegeca

catagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaa
cccactcgtgcacccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgeccgcaaaaaaggg
aataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgageggatacatat
ttgaatgtatttagaaaaataaacaaataggggttccgecgcacatttccccgaaaagtgecacctgacgtcgacggatcgggagatcaacttgtt
tattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaac
tcatcaatgtatcttatcatgtctggatcaactggataactcaagctaaccaaaatcatcccaaacttcccaccccataccctattaccactgecaa
ttacctgtggtttcatttactctaaacctgtgattcctctgaattattttcattttaaagaaattgtatttgttaaatatgtactacaaacttagtagttt
ttaaagaaattgtatttgttaaatatgtactacaaacttagtagttggaagggctaattcactcccaaagaagacaagatatccttgatctgtgga

tctaccacacacaaggctacttccctgattagcagaactacacaccagggccaggggtcagatatccactgacctttggatggtgctacaagcta
gtaccagttgagccagataaggtagaagaggccaataaaggagagaacaccagcttgttacaccctgtgagectgecatgggatggatgacccg
gagagagaagtgttagagtggaggtttgacagcecgectageatttcatcacgtggeccgagagetgeatccggagtacttcaagaactgetgat

atcgagcttgctacaagggactttccgetggggactttccagggaggegtggectgggcgggactggggagtggegagecctcagatectgeat

ataagcagctgctttttgectgtactgggtctctetggttagaccagatctgagectgggagetctctggetaactagggaacccactgettaagece
tcaataaagcttgccttgagtgcttcaagtagtgtgtgecccgtetgttigtgtgactctggtaactagagatccctcagacccttttagtcagtgtgga
aaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctctcgacgcaggacteggettgetgaagege

gcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactageggaggctagaaggagagagatgggtgegagagegt

cagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtat

gggcaagcagggagctagaacgattcgeagttaatcctggectgttagaaacatcagaaggetgtagacaaatactgggacagctacaaccat



cccttcagacaggatcagaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaa
ggaagctttagacaagatagaggaagagcaaaacaaaagtaagaccaccgcacagcaageggecggecgetgatettcagacctggaggag
gagatatgagggacaattggagaagtgaattatataaatataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagaga
agagtggtgcagagagaaaaaagagcagtgggaataggagctttgttecttgggttcttgggagcagcaggaagceactatgggegeagegtcea
atgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggegeaacageatcetgtt
gcaactcacagtctggggcatcaagcagctccaggcaagaatectggetgtggaaagatacctaaaggatcaacagetectggggatttggggt
tgctctggaaaactcatttgcaccactgetgtgecttggaatgetagtiggagtaataaatctctggaacagatttggaatcacacgacctggatg
gagtgggacagagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaatt
attggaattagataaatgggcaagtttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcett
ggtaggtttaagaatagtttttgctgtactttctatagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccecg
aggggacccgacaggeccgaaggaatagaagaagaaggtggagagagagacagagacagatccattcgattagtgaacggatctegacggt
atcgcctttaaaagaaaaggggggattggggggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaatt
acaaaaacaaattacaaaaattcaaaattttcgggtttattacagggacagcagagatccagtttatcgataagettgggagttcegegttacat
aacttacggtaaatggcccgectggetgaccgeccaacgacccccgeccattgacgtcaataatgacgtatgtteccatagtaacgccaataggg
actttccattgacgtcaatgggtggagtatttacggtaaactgcccacttggeagtacatcaagtgtatcatatgccaagtacgecccctattgac
gtcaatgacggtaaatggcccgectggeattatgeccagtacatgaccttatgggactttectacttggecagtacatctacgtattagtcatcgeta
ttaccatg



