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Specifications Table

Subject area Biology

More specific subject area  Biocatalysis

Type of data Tables, text file, figures

How data was acquired Experiments/ in-vitro assays and high performance anion exchange
chromatography with pulsed amperometric detection (HPAEC-PAD)

Data format Analyzed and tabulated

Experimental factors All enzymes and substrates were freshly prepared before use

Experimental features Experiments were carried out in triplicate

Data source location United Kingdom, London, University College London (UCL)

Data accessibility The data are accessible only within this article

Value of the data

® The data presented in this article gives new insight into the activities of thermostable enzymes not
published before.

e The data represents a rationale behind why TKs and TAms were selected for the one-pot reaction.

® Product of one-pot reaction, L-gluco-heptulose, is a pharmaceutically-relevant compound.

1. Data

L-Arabinose is a major monosaccharide of sugar beet pulp (SBP), a by-product of sucrose extraction
which is currently produced and sold as a low value animal feed [1]. The main focus of this work was
to create a value-added product from the monosaccharides that make up SBP via enzymatic routes.
Building on previous work [2,3], this present study produces L-gluco-heptulose, a high value,
pharmaceutically relevant compound from L-arabinose using a two-step thermostable enzyme cas-
cade. A thermostable TK catalyzed the synthesis of i-gluco-heptulose from tr-arabinose and
B-hydroxypyruvate (HPA) in which the latter was produced in situ from t-serine and a-ketoglutaric
acid using a thermostable TAm.

Table 1 identifies thermostable TKs utilized and whether they were active towards L-arabinose via
the Seliwanoff assay [4]. Table 2 describes the TAms investigated and compares sequence homologies
to TAms previously showing activities required for this reaction. Examples of HPAEC-PAD traces
(Figs. 2 and 3) demonstrate how the TK and TAm one-pot reactions were monitored for the presence
of L-gluco-heptulose.

Table 1
TKs showing activity with L-arabinose via Seliwanoff assay.

TK Strain UniProtKB Plasmid name and Active towards L-arabinose
accession code abbreviated name from Seliwanoff assay

Deinococcus geothermalis DSM 11300 Q1IWo07 PQR1758 (TKpgeo) v

Deinococcus radiodurans DSM 20539 Q9RS71 PQR1759 (TKpyrad) v

Geobacillus stearothermophilus DSM 22 KFL15812.1 pQR1743 v

Thermobifida fusca strain YX Q47ND4 pQR1744 X

Thermotoga maritima DSM 3109 Q9X283 pQR1745 X
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Table 2
Sequence similarity values between new cloned TAms and DGEO_0713, SPAT and CV2025.
TAm Strain UniProtKB Plasmid name Homology to Homology to  Homology to
accession code and abbreviated DGEO_0713 SPAT CV2025
name Deinococcus geo- Sulfolobus sol- Chr bacterium

thermalis (%) fataricus (%)

violaceum (%)

Deinococcus radiodurans  Q9RWP3 pQR1746 78 38 31
DSM 20539
Geobacillus stear- Q59228 PQR1756 25 38 40
othermophilus DSM 22 (TAmMgGste)
Thermobifida fusca Q47LH8 PQR1748 26 37 41
strain YX
Thermotoga maritima G4FE93 pQR1749 30 58 31
DSM 3109
Deinococcus geothermalis Q11ZC2 PQR1757 29 29 44
DSM 11300 (TAmpgeo)
Xanthomonas campestris ~ Q8PDQ2 PQR1751 28 25 30
pv. Campestris
DSM 3586
Thermotoga maritima Q9X1C0 pQR1752 33 34 36
DSM 3109
Pectobacterium car- AOAOB3YSH6 PQR1755 24 31 33
otovorum subsp. Car-
otovorum DSM 30168
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Fig. 1. HPAEC-PAD trace showing the elution of L-arabinose, .-gluco-heptulose and HPA.

2. Experimental design, materials and methods

2.1. TK activity

100

Thermostable TKs were cloned and subsequently expressed in E.coli BL21 DE3. Cell lysates were
used to determine activity towards L-arabinose using the colorimetric assay, Seliwanoff assay. The
Seliwanoff assay distinguishes between ketoses and aldoses using 6 M HCl and resorcinol



1344 M. Bawn et al. / Data in Brief 19 (2018) 1341-1354

] L-Arabinose L-Gluco-

| heptulose
|

150

100 -

504

04

243
L e e B L

I
33 40 50 6.0 10 80 90

Fig. 2. HPAEC-PAD trace showing L-gluco-heptulose production from one-pot reaction with TAmpge, and TKpge, after 24 h.
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Fig. 3. HPAEC-PAD trace showing L-gluco-heptulose production from one-pot reaction with TAmpge, and TKpy.q after 24 h.

(Seliwanoff's reagent) [4]. After 24 h incubation of enzyme and tr-arabinose, Seliwanoff reagent was
added to the reaction and heated at 100 °C. Colour formation due to the presence of the ketose,
1-gluco-heptulose, was observed within 15 min (Table 1).

2.2. TAm sequence analysis

TAm sequences were obtained from the NCBI database [5] and the UniProt Knowledgebase
(UniProtKB) [6] followed by a sequence alignment using Clustal W [7].
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Fig. 4. Calibration curve for determination of L-gluco-heptulose yield.
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Fig. 5. Calibration curve for determination of HPA yield.
2.3. Product analysis using HPAEC-PAD

Quantitative analysis of L-arabinose, L-gluco-heptulose and HPA was performed using HPAEC-PAD
(ICS 5000+, Dionex) equipped with a Dionex Aminopac™ PA1 anion exchange column 4 x 250 mm?
fitted with a Dionex Aminopac™ PA1 guard column 4 x 50 mm?, an electrochemical detector system,
and an eluent generator with a KOH 500 cartridge. The elution times of each compound can be
observed in Fig. 1. Figs. 3 and 4 are examples of a one-pot reaction analysis with various TKs and
TAmpgeo. Standard calibration curves of L-gluco-heptulose and HPA were used for quantification
purposes (Figs. 4 and 5).

2.4. TK DNA/ amino acid sequences

DNA sequences were retrieved from the NCBI database [5] and amino acid sequences were
obtained through the UniProtKB [6].

> TKDgeo

ATGAGTCCCGAACAGCAGGCCGTGCGTCAGGATGTCGATCAGCTGAGCATCAACACCATCAGGACGCTTGCCATCG
ATGCGGTGCAGCGGGCCAACAGTGGCCACCCCGGCGCGCCGCTCGGCATGGCCCCGATGGGCTACGTGCTGTGGCA
GCGCTTCCTGCGCCACAATCCGAAACATCCCGAGTGGCCGGGCCGCGACCGCTTCGTGCTGTCGGCAGGGCACGCC
AGCATGCTGATCTACTCGCTGCTGCACCTCACCGGCTACGACCTGCCGCTGGAGGACATCAAGAACTTCCGCCAGT
GGGGCAGCAAGACGCCTGGGCATCCCGAGTTCTTCCACACCCCAGGCCTAGACGCCACCACCGGCCCGCTCGGTCA
GGGTGCGGCGATGACGGTGGGCATGGCGATGGCCGAAGCGCACCTCGCCGCACGCTACAACCGCCCCGGCTTCAAG
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GTCTTTGACAACTACACCTACGCGATCTTGGGGGACGGCGACCTGCAAGAAGGCGTCAACCACGAGGCCGCGTCGC
TGGCAGGGCACCTCAAGCTGGGCAAGCTGATCTGGCTGCACGACGACAACCAGGTGCAGCTGGACACCGCCACGTT
CAAGGCGGCCAACGAGGATACTGCGGAGCGTTACCGCGCCTACGGCTGGGAAGTTCTGCGTGTGCAAGACGGCAAC
AATCTCACGGAGATCGAGAACGCGATCCGCCAGGCACGGATGAACACCGAGCAGCCCACCCTGATCCAGGTTCGCA
CGGTGATCGGCTTCGGCAGTCCCCGTGCGGGCACCAGCAAGGCGCACGGCGAGCCGCTGGGCGAGGAAGGCGTGCA
GGAGACCAAGGCGGCCCTGGGCTGGGACTACCCGCCCTTCACGGTGCCCGACGAGGTCAAGGCGCATATGGACGCG
ACTGAGCGTGGCGCGGAGTGGGAGGCCGACTGGAACGCGCTGATGGAGCGCTACCGTGCCGAGTACCCCGATCTCG
CGGCGGAGGTTGACGCGCTGCTGGCGCGCGAACTGCCCGCCAATCTCGCCGAAGTGCTCCCCTCCTACGAAGTGGG
CAGCAAGGCCATCGCCACCCGCAACGCGAGCGGTGAAGTCATCAATGCGCTGGCGCAGGTGGTGCCGGGCCTGATG
GGGGGCAGTGCGGATCTCTCCGGCAGCACCAAAACCACCATCAAGGACGGCGGCGAGTTTCTGCCAGGAAACTACG
GGGGCCGCAACGTCTACTTTGGCGTCCGCGAGTTTGGGATGGCCGCAGCGGGCAATGGCCTTTCGCTCTACGGAGG
TGTTCGGCCCCTGGTGGGGACCTTCCTGGTGTTTGCGGACTACCTCAAGCCCGCCTTCCGCCTCTCCGCCCTTCAG
TTCCAGCCGGTTACCTATGTCCTGACCCATGACTCCATTGGCCTGGGCGAAGACGGCCCAACCCACCAGCCTATTG
AGCAGCTCGCCATGCTGCGCGCCGTGCCGGGTGCCCACGTGATTCGCCCCGCCGACGCCAACGAGACGGCGGLGGL
CTGGCAGATGGCGCTGGAGTACGACAAGGGACCAACCGCTCTGGCCCTCTCCCGCCAGGATCTCCCAGTGCTGCCC
CGCAACCACGCGGGCGTGAAGAAGGGCGCCTACGTGGTTCGCGACGCCGAAGGGGGGCCGGCACAGATCATCTTGA
TCGCCACCGGCTCGGAGGTGAGCCTGGCGCTGGATGCTGCCCAAGCGCTGGCGGAGGAAGGCATCCAGGCTCGGGT
CGTCTCAATGCCCTGCATGGAAGTCTTCCGCCAGCAGGACGCCAGTTATCGGGACAGCGTGCTCACCCCCGGCGTG
AAACGCGTGGCCATCGAGGCTGCCAGCCCGCTCCCCTGGTATGAGTGGGTGGGCTTTGACGGCGCGGTGATCGGAA
TGACCACCTTTGGCGCCTCGGCCCCAGCCAAAGTCCTCTTTGAGAAATTCGGCTTCAACGTGCCGAACGTCGTGCA
GGTCGTCAAGGGCGTTTTGCAGAGGTGA

> TKDgeo

MSPEQQAVRQDVDQLSINTIRTLAIDAVQRANSGHPGAPLGMAPMGYVLWQRFLRHNPKHPEWPGRDRFVLSAGHA
SMLIYSLLHLTGYDLPLEDIKNFROQWGSKTPGHPEFFHTPGLDATTGPLGQGAAMTVGMAMAEAHLAARYNRPGFK
VFDNYTYAILGDGDLQEGVNHEAASLAGHLKLGKLIWLHDDNQVQLDTATFKAANEDTAERYRAYGWEVLRVQDGN
NLTEIENAIRQARMNTEQPTLIQVRTVIGFGSPRAGTSKAHGEPLGEEGVQETKAALGWDYPPFTVPDEVKAHMDA
TERGAEWEADWNALMERYRAEYPDLAAEVDALLARELPANLAEVLPSYEVGSKAIATRNASGEVINALAQVVPGLM
GGSADLSGSTKTTIKDGGEFLPGNYGGRNVYFGVREFGMAAAGNGLSLYGGVRPLVGTFLVFADYLKPAFRLSALQ
FQPVTYVLTHDSIGLGEDGPTHQPIEQLAMLRAVPGAHVIRPADANETAAAWQOMALEYDKGPTALALSRQDLPVLP
RNHAGVKKGAYVVRDAEGGPAQIILIATGSEVSLALDAAQALAEEGIQARVVSMPCMEVFRQODASYRDSVLTPGV
KRVATIEAASPLPWYEWVGFDGAVIGMTTFGASAPAKVLFEKFGFNVPNVVQVVKGVLQR

> TKDrad

ATGACAGACCAGAGCGTTTCCCAAAACGTGGCGCGGCTGAGTGTGAACACCATTCGCACGCTCGCCATTGACGCGG
TGCAGGCCGCCAACTCGGGCCACCCCGGTGCGCCGCTGGGCATGGCCCCGATGGGCTACGTGCTGTGGCACAAGTT
CCTGCGCCACAACCCCGCGCACCCTGAGTGGCCGGGCCGCGACCGCTTCGTGCTGTCGGCGGGGCACGCCTCCATG
CTGATCTACAGCCTGCTGCACCTGACCGGCTACCAGGAAATGACGCTCGACGACCTGCGCCACTTCCGGCAGTGGG
GCTACCACACCCCCGGCCACCCCGAGTTTTTCCACACCAAGGGTCTGGACGCGACCACCGGCCCGCTTGGGCAGGG
CGCGGCGATGACGGTGGGCATGGCGATGGCCGAAGCACACCTCGCCGCCCGCTACAACCGCGAAGGCTTTCCGATT
TTCGACAACCGCACCTACGCCATCATGGGCGACGGCGATCTGCAAGAAGGCATCAACCACGAAGCCGCCGCGLTCG
CCGGGCACCTGAAACTCGGCAAGCTGATCTGGCTGCACGACGACAACCACATCCAGCTCGACACGCCCACGAACAA
GGCCGAGTCCGAGGACACCGCCGCCCGCTTCCGCGCCTATGGCTGGAACGTGCTGAAGGTGGAAGACGGCGACAAT
CTGGACGAAATTGAAAAGGCGATTGCCGAGGCCCGCAGCCAAAGCGAGCGGCCCACGCTGATTCAGGTGCGCACCA
TCATCGGCTTCGGCAGCCCGCGCGCCGGCACGAGCAAGGCGCACGGCGAGCCGCTCGGCGAAGAGGGCGTGGLCGA
GACGAAGAAAGCGTTGGGCTGGGAGTACCCCGCTTTTACCGTGCCCGACGAAGTGGCTGCGCACATGAACGCTCGC
GCTAAGGGTGCTCAACTCGAAGCCGACTGGGAAAAACTGATGGCCGACTACCGCACCGCGCACCCCGACCTCGGCA
AGGAAGTGGACGCGCTGCTCGCCCGTGAACTGCCCGCCAACCTCGCCGACCTGCTGCCCAAGTACGAAGTCGGCGG
CAAGGCGGCGGCCACCCGCAACGCGAGCGGCGAAGTCATCAACGCGCTGGCGAAGGTGCTTCCCGGTTTGATGGGC
GGCAGCGCGGACCTCTCGGGCTCGACCAAGACCACCATCAAGGACGGCGGCGAGATGGAAGCGGGCACCATGGGCG
GGCGCAACGTGCTGTTCGGCGTGCGCGAGTTCGGCATGAGCGCCGCGGGCAATGGCCTGAGCCTCTACGGCGGCCT
GCACCCGATGGTAGGCACCTTCCTGGTATTCGCCGACTACCTCAAGCCGGCTTTCCGCCTCTCGGCGCTGCAAATG
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CAGCCGGTGACTTACGTGCTGACCCACGACTCCATCGGTCTGGGCGAAGACGGGCCGACCCACCAGCCGGTGGACC
AGCTCGCCATGCTGCGAGCGGTGCCGGGCGCCCACGTCATTCGCCCCGCCGACGCCAACGAAACCGCCGCCGCGTG
GCTGATGGCGCTGGAATACGACAAGGGCCCCACCGCGCTCGCCCTCTCGCGCCAGGATCTGCCGATTCTGCCCGCC
AACATCGAAGGCGTGAAGAAGGGCGCGTATGTCCTCCGAGATGTGGACGGTGCCGATGGTCAGGGGGCTCAAGTCA
TCCTGATC
GCCAGCGGCTCGGAAGTCGCCCTGGCCCTGAGCAGCGCCGAGCGGCTGGCCGAAGAGGGCGTGCAGGCCCGCGT

GGTGTCCATGCCGTGCATGGAGGTCTTTCGCCAGCAGGAGCAGAGCTACCGCGACAGCGTGCTGACCCCCGGCGTG
AAGCGCGTCGCCATCGAGGCCGCCAGCCCGCAGCCCTGGTACGAGTGGACGCTCGGCGGCCCAGTCATCGGCATGA
CGACCTTCGGTGCGTCGGCCCCGGCCAAGGTGCTGTTTGAGAAGTTCGGCTTCAGCGTGGAAAACGTGGTGAAGGT
GGTCCACTCCGTGCTGTAA

> TKDrad

MTDQSVSQNVARLSVNTIRTLAIDAVQAANSGHPGAPLGMAPMGYVLWHKFLRHNPAHPEWPGRDRFVLSAGHASM
LIYSLLHLTGYQEMTLDDLRHFROQWGYHTPGHPEFFHTKGLDATTGPLGQGAAMTVGMAMAEAHLAARYNREGFPI
FDNRTYAIMGDGDLQEGINHEAAALAGHLKLGKLIWLHDDNHIQLDTPTNKAESEDTAARFRAYGWNVLKVEDGDN
LDEIEKATAEARSQSERPTLIQVRTIIGFGSPRAGTSKAHGEPLGEEGVAETKKALGWEYPAFTVPDEVAAHMNAR
AKGAQLEADWEKLMADYRTAHPDLGKEVDALLARELPANLADLLPKYEVGGKAAATRNASGEVINALAKVLPGLMG
GSADLSGSTKTTIKDGGEMEAGTMGGRNVLFGVREFGMSAAGNGLSLYGGLHPMVGTFLVFADYLKPAFRLSALQOM
QPVTYVLTHDSIGLGEDGPTHQPVDQLAMLRAVPGAHVIRPADANETAAAWLMALEYDKGPTALALSRQDLPILPA
NIEGVKKGAYVLRDVDGADGQGAQVILIASGSEVALALSSAERLAEEGVQARVVSMPCMEVFRQQEQSYRDSVLTP
GVKRVAIEAASPOPWYEWTLGGPVIGMTTFGASAPAKVLFEKFGFSVENVVKVVHSVL

> pQR1743

ATGGCGCATTCGATCGAAGAATTAGCGATTACCACCATTCGAACGCTGTCGATTGACGCGATCGAAAAAGCGAAAT
CCGGGCACCCGGGCATGCCGATGGGCGCGGCCCCGATGGCGTATACGCTCTGGACGAAATTTATGAACCATAATCC
AGCGAATCCCAACTGGTTTAACCGCGACCGGTTTGTTTTGTCCGCTGGGCACGGGTCGATGCTGCTTTACAGCCTG
CTTCATCTAAGCGGCTACGATGTCACGATGGACGACTTGAAACAGTTCCGCCAATGGGGAAGCAAAACGCCGGGCC
ATCCGGAATACGGCCATACGCCAGGGGTGGAGGCAACGACCGGCCCGCTCGGCCAAGGGATTGCGATGGCGGTCGG
CATGGCGATGGCGGAACGGCATTTGGCGGCTGCATACAATCGCGATGGATTTGACATTATCAACCACTACACGTAT
GCGATTTGCGGCGACGGCGATTTGATGGAAGGAGTGGCGAGCGAAGCGGCGTCACTCGCCGGCCACTTGAAGCTCG
GCCGTCTGATCGTCCTGTATGACTCGAACGACATTTCGCTGGACGGCGAGCTCAACTTGTCGTTTTCGGAAAACGT
CGCCCAACGTTTCCAAGCGTACGGCTGGCAATATTTGCGCGTTGAGGACGGCAACAATATTGAAGAAATCGCCAAA
GCGCTCGAGGAGGCGCGGACGGACCTCAGCCGGCCGACGCTCATTGAAGTAAAAACGACGATTGGCTACGGCGCGC
CAAATAAAGCGGGCACGTCCGGCGTCCACGGCGCTCCGCTCGGCGCCCAAGAGGCGAAGTTGACGAAAGAAGCGTA
CCGCTGGACGTTTTCCGAAGATTTCTACGTGCCGGATGAAGTGTACGCTCATTTCCGGGAAACGGTGCAAGAAGCC
GGAGCGAGAAAAGAAGCGGAGTGGAATGAGCGCTTCGTTGCTTACGAGCGGGCGCATCCGGAATTGGCCGCCGAGC
TGAAGCAGGCGATTGAAGGGAAGCTTCCGGATGGCTGGGAAACATCGCTGCCGGTGTATGAAGCGGGCAAAAGCTT
GGCGACCCGCTCATCGTCCGGGGAAGTGATCAACGCCATCGCCAAAGCGGTGCCGCATTGTTTGGCGGTTCGGCGG
ACTTGGCAAGCTCGAATAAAACGCTTATCAAAGGCGGCGGCAACTTCTTGCCGGACAGCTACGAAGGGCGCAACAT
TTGGTTTGGCGTGCGCGAGTTTGCCATGGGCGCGGCGTTAAACGGCATGGCGCTTCACGGCGGGTTGAAAGTGTTC
GGCGGCACGTTCTTCGTGTTCTCCGACTACTTGCGCCCGGCGATTCGGCTGGCGGCGCTCATGGGCTTGCCGGTGA
CGTACGTGCTGACGCACGACAGCATCGCCGTCGGGGAAGACGGCCCGACGCATGAGCCGGTCGAGCATCTCGCTTC
ACTTCGGGCGATGCCGAACTTGTCAGTCATCCGGCCGGCTGACGCAAACGAAACGGCGGCCGCCTGGCGGCTGGCG
CTCGAGTCGACGAACAAGCCGACTGCGCTCGTCTTGACGCGTCAAGATGTGCCGACATTGCCGACAACCGCTCAGT
TGGCGTATGAAGGCGTGAAAAAAGGCGCGTACGTCGTTTCACCGGCGAAAAACGGCGCTCCGGAGGCGCTGTTGTT
GGCGACTGGCTCGGAAGTCGGTCTGGCCGTCAAAGCGCAAGAAGCGCTCGCCGCTGAGGGCATCCATGTCTCCGTC
ATCAGCATGCCATCGTGGGACCGCTTCGAAGCGCAGCCAAAATCGTACCGCGATGAAGTGCTGCCGCCGGCCGTGA
CGAAGCGGCTCGCCATTGAAATGGGCGCCTCGCTCGGTTGGGAGCGCTACGTCGGCGCCGAGGGCGACATTTTGGC
CATCGACCGATTCGGTGCTTCCGCTCCGGGAGAGAAAATCATGGCCGAGTATGGCTTTACGGTTGACAACGTCGTC
CGCCGCACAAAAGCGCTGCTCGGCAAGTAA



1348 M. Bawn et al. / Data in Brief 19 (2018) 1341-1354

> pQR1743

MAHSIEELAITTIRTLSIDAIEKAKSGHPGMPMGAAPMAYTLWTKFMNHNPANPNWFNRDRFVLSAGHGSMLLYSL
LHLSGYDVTMDDLKQFRQWGSKTPGHPEYGHTPGVEATTGPLGQGIAMAVGMAMAERHLAAAYNRDGFDIINHYTY
AICGDGDLMEGVASEAASLAGHLKLGRLIVLYDSNDISLDGELNLSFSENVAQRFQAYGWQYLRVEDGNNIEEIAK
ALEEARTDLSRPTLIEVKTTIGYGAPNKAGTSGVHGAPLGAQEAKLTKEAYRWTFSEDFYVPDEVYAHFRETVQEA
GARKEAEWNERFVAYERAHPELAAELKQATIEGKLPDGWETSLPVYEAGKSLATRSSSGEVINAIAKAVPQLFGGSA
DLASSNKTLIKGGGNFLPDSYEGRNIWFGVREFAMGAALNGMALHGGLKVFGGTFFVFSDYLRPATIRLAALMGLPV
TYVLTHDSIAVGEDGPTHEPVEHLASLRAMPNLSVIRPADANETAAAWRLALESTNKPTALVLTRQDVPTLPTTAQ
LAYEGVKKGAYVVSPAKNGAPEALLLATGSEVGLAVKAQEALAAEGIHVSVISMPSWDRFEAQPKSYRDEVLPPAV
TKRLAIEMGASLGWERYVGAEGDILAIDRFGASAPGEKIMAEYGFTVDNVVRRTKALLGK

> pQR1744

ATGAACACCGGCACCCCAAAGACCCTGGACTGGTCTGATCTCGATAGACGTACCGTAGACGTGGTTCGTGCCCTGG
CGATGGACGCGGTCGAAGAAGCGGGATCCGGGCACCCTGGAACCGCGATGAGTCTGGCGCCTGTGGCCTACCTGCT
CTTCCAGAAGGTGATGCGGCACGATCCGACAGATCCGAAGTGGATCGGCCGCGACCGCTTCGTCCTGTCCTGCGGG
CACTCCAGCCTCACGCTCTACATCCAGCTCTACCTGGCTGGCTACGGGCTGAGCCTGAACGACATCAAGCGGCTGC
GCCAGTGGGGCAGCCTCACCCCGGGCCACCCCGAATACGGGCACACCGCCGGGGTGGAAACCACCALCCGGCCCCTT
GGGGCAGGGCATCGGCAACGCGGTCGGCATGGCCATGGCCGCCCGCCGGGAGCGGGGCCTGTTCGACCCGGACACC
CCGATCGGGGAAAGCCCGTTCGACCACTACATCTACGTCCTGTGCTCTGACGGCGACGTCCAGGAGGGCATCAGCC
ACGAAGTAAGTGCCCTCGCCGGCACGCAGAAGCTCGGCAACCTCATCGTCATCTGGGACGACAACCGCATCTCCAT
CGAAGACGACACCCAGATCGCATTCACCGAAGACGTCGTCGCCCGCTACGCCGCCTACGGCTGGCACGTCCAAGAG
GTCGAGTGGGTCGGCGAGGACGGCTCCTACCACGAAGACGTGGCGGCGCTGTACGACGCGATCCGGGCCGCCCAGG
CGGAGACGGAACGTCCCTCTTTCATCCGGCTGCGCACCATCATCGGCTGGCCGTCCCCGAACAAGCAGAACACGGG
GGCGATCCACGGCGCCGCGCTGGGGGCTGAAGAGGTCGCCGCCACCAAGCGGGTGCTGGGCCTCAACCCTGAGGCG
CAGTTCGACGTGCCCAACGAGCTGCTGGAGCACGCCCGGGGCGTGGTGGCGCGGGGCCGCGCCGCCCGCCAGGAAT
GGGAGGCCTTGTTCGCCAAGTGGCGGGCCAACGCGGGCGAGCGTGCCGAACTGTTCGACCGGCTGATGGCAGGCTC
GCTCCCGGACGGTTGGGAGAAGGCGATCCCGACCTTCGAGCCCAGCGCTAAGGGCATGGCCACCCGGAAAGCGTCC
GGTGAGGTGCTGAGCGCGATCGCCCCGGTGCTGCCGGAGCTGTGGGGCGGCTCGGCGGACTTGGCCGGATCCAACA
ACACCACGCCTAAGGGCGAGCCGTCGTTCATCCCCGAGGAGCGGTCCACGAAGGCGTTCTCCGGCCACCGCTACGG
CCGGGTGCTGCACTTCGGGATCCGTGAACACGGCATGGGGGCGATCCTCAACGGGATCGCGCTGCACGGCCCCACC
CGCCCCTACGGTGGCACCTTCCTCGTGTTCAGCGACTACATGCGGCCGTCGGTGCGGCTGGCTGCCCTGATGAAGC
TGCCGGTCACGTACGTGTGGACCCACGACTCGATCGGTCTGGGCGAAGACGGACCCACCCACCAGCCGGTGGAGCA
CCTGTGGTCGCTGCGCGCCATCCCCGGCCTGGCGGTGGTGCGTCCCGCCGACGCCAACGAGACGGCAGTGGCCTGG
CGCACCATCCTGGAACGCAATGACGGCCCGGTGGCGCTCGCGCTGACCCGGCAGTCGGTTCCGGTTCTGGACCGCT
CCGAGCTCGCCTCTGCGGAGCTGGTCTCCCGCGGCGGGTACATCCTGGCCGAAGCCAGCAACGGCCGTCCGGAGGC
GATCATCATCGCCACCGGAAGTGAGGTGCAGATCGCGTTGGAGGCGCGTTCCCGCCTGGAGGAGTCGGGTACTCCT
ACCCGTGTGGTGTCGATGCCGTGCCTGGAGTGGTTCAACGAGCAGGACGACGCCTACCGCCAGCAGGTGCTTCCAC
CGTCGGTCCGGGTCCGGGTCTCCGTGGAAGCCGGGGTCGCCTTGGGCTGGCGCGAGCTGGTGGGCGAGTATGGCGA
GTCGGTGAGTCTGGAACACTTCGGCGCTTCGGCTCCGTACGCGACTCTCTACGAGCAGTTCGGGCTCACCGCCGAC
CGGGTAGTGGCAGCCGTACACTCCAGCGCTGCCAAGCTCGGCGGTGACCGTGGATCAACGACCGGCAACTGA

> pQR1744

MNTGTPKTLDWSDLDRRTVDVVRALAMDAVEEAGSGHPGTAMSLAPVAYLLFQKVMRHDPTDPKWIGRDRFVLSCG
HSSLTLYIQLYLAGYGLSLNDIKRLROWGSLTPGHPEYGHTAGVETTTGPLGQGIGNAVGMAMAARRERGLFDPDT
PIGESPFDHYIYVLCSDGDVQEGISHEVSALAGTQKLGNLIVIWDDNRISIEDDTQIAFTEDVVARYAAYGWHVQE
VEWVGEDGSYHEDVAALYDATRAAQAETERPSFIRLRTIIGWPSPNKONTGATHGAALGAEEVAATKRVLGLNPEA
QFDVPNELLEHARGVVARGRAARQEWEALFAKWRANAGERAELFDRLMAGSLPDGWEKAIPTFEPSAKGMATRKAS
GEVLSATAPVLPELWGGSADLAGSNNTTPKGEPSFIPEERSTKAFSGHRYGRVLHFGIREHGMGAILNGIALHGPT
RPYGGTFLVFSDYMRPSVRLAALMKLPVTYVWTHDSIGLGEDGPTHQPVEHLWSLRAIPGLAVVRPADANETAVAW
RTILERNDGPVALALTRQSVPVLDRSELASAELVSRGGYILAEASNGRPEAIITIATGSEVQIALEARSRLEESGTP
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TRVVSMPCLEWFNEQDDAYRQQVLPPSVRVRVSVEAGVALGWRELVGEYGESVSLEHFGASAPYATLYEQFGLTAD
RVVAAVHSSAAKLGGDRGSTTGN

> pQR1745

ATGGAAAGGTTTCCCTATGAAAAACTTCCAGAAAGCGAACTCAAAGAGTTGAAAGAACTCGGAAGGCTCTGCCGTG
GCGACATACTGAAAATGACCTACATAGCTAACTCAGGCCATCCTGGAGGATCCATGTCTTCGATCGATCTTTATCT
TACCGTCTTCAAGTACGCAAAACTCAGACCCGTCGATGATCCTGCAAGAGACAGAATCGTGATCAGCCATGGACAC
ACTTCTCCGGGTGTCTACGCAGCTATGGCTCGTTTGGGGTTTGTCGATCTCGATGAAGTCCTCGCAGGATTCAGAC
ACCCCGCTTCCGTTTTTGAAGGACACGTGACCCGAGGTGTTGGGATCATCGACTGGACAACCGGAAACCTCGGTCA
GGGTCTTTCAGCCGGACTCGGTTTTGCCCTCGCATCCAGGTTCACAGGAAAAGATTACCACGTCTTTGTTCTCATG
AGTGACGCAGAACAGGCAAAAGGACAGGTGGCGGAGGCAAGAAGAGTGGCGAAAAAGTACGGTGTCACGAATCTCA
CAGTGATCATCGACTACAACGACGCCCAGATCAGTGGCCGTGCCAGAGACGTCATGCCCGTGAACATAAAGGAAAA
CTACTTAGCGGACGGCTGGAGGGTCATCGAGATCGATGGGCACGACTACGAACAGATCTATCTCGCACTGAAAGAA
GCGGTAGAAGACGAAC
TGAATCCCGTTGCCATAATCGCCAAAACGGTCATGGGAAAAGGCGTATCTTTCATGGAAAACGAGGTGAAATAC
CACGGAAAGCCTTTGAACAGAGAAGAACTCGAAAAAGCCCTCGCGGAACTCGGAATTGAAAACGATGTTGATGTGT
ACATCGAAAAAAGAAAACAACTTCCAGTGGAAAAACACAAGAAAGTCTACAAAACTTACCCGATCAAGATCGACAC
GGGAGAGCCCATCACCTACACCTCACCCACTGACAACAGAAGCGCATTCGGAAAAGCTATTCTGGATCTGGTGAAG
AAGAACGTAAACAATCCAGAAACCACACCCATCGTCGCTGTGGACTGCGACCTGAAGGGATCGGTCAAACTCGACC
TGCTCGACAAAGAGTTCCCTGAGAGACTCCTGGAAGTGGGCGTTCAGGAACACAACGCTGCCGCTATGGCGGGGGC
ACTCTCCGCAGAGGGTGTGATCACGTTCTTCGCTGATTTTGGTGTTTTTGGAATTTCTGAAACCTACAACCAGCAC
AGGCTGAACGCCATCAATGGAACGAACCTCAAAGTCGTTGTCACACACTGCGGACTCAACGTGGGAGAGGACGGAA
AAACTCATCACGGACTCGACTACGTTTCCGGGCCGATGAACTGGTACGGTTTCAAAGTGATCGTCCCTGGTGATCC
CAACCAGACGGATAGAGTTGTCAGATACGCCGCGAAGGAATACGGGAACTTCGTAATCGCCATGGGAAGATCTAAG
CTTCCCATCATCCTCGATGAAAACGGGAAACCTTTCTTCGGAGAGGGTTACACCTTCGAATATGGGAAGATCGATG
TCGTTAGAAAAGGTGACGACGCGGTGATCATAACTTACGGTTCTACACTCTGTGAAGCCGTAAATGCCGCAGACGA
ACTCAAGAAAGAAGGAGTAAACGTAGCCGTTCTGAATGTCTCCTGTCCGGTGGATCTCGATATAGAGACCTTGAAG
ATGGTCGATGGAAAACCCGTTCTCGTTGTGGAGGATCACAACGTTTTCACAGGACTTGGAAGCTTCCTTGGAACCA
CCCTTCTTGAAAACGGCATCATCCCGAAGAAATACGTGAGAGTAGGTGTTCCAGAATTCGCCGTGTCCGGCAGTTA
CACGATGCTCTACAAACTCTACGGCCTGGATAAAGATGGAATAATTTCCAGACTCAGAGAGATGCTCTAA

> pQR1745

MERFPYEKLPESELKELKELGRLCRGDILKMTYIANSGHPGGSMSSIDLYLTVFKYAKLRPVDDPARDRIVISHGH
TSPGVYAAMARLGFVDLDEVLAGFRHPASVFEGHVTRGVGIIDWTTGNLGQGLSAGLGFALASRFTGKDYHVFVLM
SDAEQAKGQVAEARRVAKKYGVTNLTVIIDYNDAQISGRARDVMPVNIKENYLADGWRVIEIDGHDYEQIYLALKE
AVEDELNPVAITAKTVMGKGVSFMENEVKYHGKPLNREELEKALAELGIENDVDVYIEKRKQLPVEKHKKVYKTYP
IKIDTGEPITYTSPTDNRSAFGKAILDLVKKNVNNPETTPIVAVDCDLKGSVKLDLDKEFPERLLEVGVQEHNAAA
MAGALSAEGVITFFADFGVFGISETYNQHRLNAINGTNLKVVVTHCGLNVGEDGKTHHGLDYVSGPMNWYGFKVIV
PGDPNQTDRVVRYAAKEYGNFVIAMGRSKLPIILDENGKPFFGEGYTFEYGKIDVVRKGDDAVIITYGSTLCEAVN
AADELKKEGVNVAVLNVSCPVDLDIETLKMVDGKPVLVVEDHNVFTGLGSFLGTTLLENGIIPKKYVRVGVPEFAV
SGSYTMLYKLYGLDKDGIISRLREML

2.5. TAm DNA/ amino acid sequences

DNA sequences were retrieved from the NCBI database [5] and amino acid sequences were
obtained through UniProtKB [6].

> TAmGste
ATGAAATTGGCAAAACGGGTGGCGTCGCTGACGCCATCGGCGACTTTGGCCATTACGGAGAAAGCAAAAGAACTAA

AAGCGGCCGGGCATGACGTGATTGGTCTCGGAGCTGGCGAACCGGATTTCAACACGCCACAGCACATTCTTGATGC
CGCCATCAAGGCAATGAACGAAGGACATACGAAATATACACCATCGGGCGGTTTGCCGGCGTTAAAGGAGGAAATT
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ATAAAAAAATTCGCCCGCGACCAAGGCTTGGATTATGAGCCGGCTGAAGTGATTGTATGCGTCGGAGCGAAGCACG
CCCTTTACACGCTGTTCCAAGTATTGCTCGATGAAGGCGACGAAGTGATCATTCCGACGCCATACTGGGTGAGCTA
TCCGGAACAAGTGAAACTGGCGGGCGGTGTTCCGGTTTACGTCGAAGGGCTTGAACAAAATCATTTTAAAATTACG
CCGGAGCAGCTGAAACAGGCAATCACGCCGCGGACGAAAGCGGTTATCATCAACTCGCCGAGCAACCCGACTGGCA
TGATTTATACAGCCGAAGAGTTGAAGGCGCTTGGTGAGGTGTGCCTAGCGCATGGTGTATTGATCGTGTCAGATGA
AATTTACGAAAAATTGACTTACGGCGGGGCGAAGCATGTGTCCATCGCTGAGTTGTCGCCGGAGCTGAAGGCGCAG
ACAGTCATCATTAACGGCGTGTCAAAGTCGCATTCGATGACGGGCTGGCGCATTGGTTATGCGGCGGGGCCGAAAG
ATATTATTAAGGCAATGACAGATTTGGCGAGCCACAGCACGTCCAACCCGACGTCAATCGCCCAATACGCGGCCAT
CGCTGCTTACAGCGGGCCGCAGGAGCCGGTCGAACAAATGCGCCAAGCGTTTGAACAACGGCTCAATATCATTTAC
GACAAGCTCGTGCAAATTCCAGGATTCACGTGCGTTAAGCCACAAGGGGCGTTTTATTTGTTCCCGAACGCCCGCG
AAGCGGCTGCAATGGCCGGCTGCCGCACGGTCGACGAGTTCGTCGCTGCCTTGTTGGAGGAAGCGAAAGTCGCGCT
TGTGCCCGGCTCTGGGTTTGGAGCGCCGGATAACGTTCGCTTGTCATACGCGACATCGCTCGATGCACTGGAAACC
GCCGTGGAACGCATCCACCGGTTTATGGAAGCGCGCGCTTAA

> TAmGste

MKLAKRVASLTPSATLAITEKAKELKAAGHDVIGLGAGEPDFNTPQHILDAAIKAMNEGHTKYTPSGGLPALKEET
IKKFARDQGLDYEPAEVIVCVGAKHALYTLFQVLLDEGDEVIIPTPYWVSYPEQVKLAGGVPVYVEGLEQNHFKIT
PEQLKQAITPRTKAVIINSPSNPTGMITAEELKALGEVCLAHGVLIVSDEIYEKLTYGGAKHVSIAELSPELKAQT
VIINGVSKSHSMTGWRIGYAAGPKDIIKAMTDLASHSTSNPTSIAQYAATAAYSGPQEPVEQMROQAFEQRLNIIYD
KLVQIPGFTCVKPQGAFYLFPNAREAAAMAGCRTVDEFVAALLEEAKVALVPGSGFGAPDNVRLSYATSLDALETA
VERIHRFMEARA

> TAmpgeo

ATGTTCGAGGACACGCCCGCACCCTTTCCACCGCACATTCTGCTGACGCCCGGTCCGACACCGATTCACCCCCGGG
CCCAGCGGGCGCTGCTGCGCGAGATGCTGGGGCACATGGACCCTGAGGTGTTCGCCCTGAACCGCGAGATCCAGGC
GGACTTGCGGGTGATGTACGGGACGGGGCCCCAGACCTTTACGGCGCTGCTGGCGGGCACCGGGAGCCTGGGCATG
GAGGCGGGCTTCGCCAACTTGGTGGAGAGGGGAGACGACGTGCTGATCTGCGTCAATGGTGCCTTTGGTCAGCGCA
TGGCCGAGATGGCGGCGCGCTACGGTGCGAATGTACGGCGGGTGACCGCGCCGCTGGGCGAGCCGATCGACCCGGC
CGACGTGGCTGCGCGGTTGAGCGGCGCGCGGCTGGTGGCGGTGGTGCATGGGGAGACGAGCACGGGTGTGCTCAAT
CCGCTTCCGGAGATTGCCGAGGCCGTGCGCGGGAGCGGGGCATTGCTGGCCGTGGACGCCGTGACGACCGCCGGGA
TGGAACCCTTCCATATGGCGGACTGGGGCGTGGACTACGCCTATACCGGCGCGCAGAAGTGCCTCTCGGCACCGCC
CGGCCTGGCCCCGGTGGCGATCAGCGACCGTGCTCTCGCTCGCCACGCGGCCCGCCGCACGCCCACGCCGCTGTGG
TACTGCGATTTTGAGGGCCTGCGCGACTACTGGGACCGGCACAGCTACCACCACACGGTCCCGGTGAATCTGCACT
ACGCCTTCCACGCCGCCCTGCGCGCCGCACTCGAAGAAGGCCTCCAAGCCCGGCAGGCCCGCGTGCGCGACCTTGG
CCAGGCGGTGCTGGCGGCCCTGACGCCGCTGGGCTTCACGCCGTATGTGGCCGATCCCGCCGCGCGGCTGCCCACC
GTCTTGGCCCTGCGTCTTCCTCCCGGCTTCGACGACGCGGGCGTTCGCCAGGCCCTACGGGAACGCGGGATCAGCG
TGACCGGCGGCCTGGGACCGACGGCAGGGCTGATCTGGCGTCTGGGCCTGATGGGGGAAGCGGCTCGCCCCGLGLC
CTACCGCGCGCTGATGCTCGCCCTGGAAGACCTGCTGGGCGAGCGGGGCTTGGTGGCGCGCTTCGAGGAGGCGCTG
GGCGTCGCGGCCTGA

> TAMpgGeo

MFEDTPAPFPPHILLTPGPTPIHPRAQRALLREMLGHMDPEVFALNREIQADLRVMYGTGPQTFTALLAGTGSLGM
EAGFANLVERGDDVLICVNGAFGQRMAEMAARYGANVRRVTAPLGEPIDPADVAARLSGARLVAVVHGETSTGVLN
PLPEIAEAVRGSGALLAVDAVTTAGMEPFHMADWGVDYAYTGAQKCLSAPPGLAPVAISDRALARHAARRTPTPLW
YCDFEGLRDYWDRHSYHHTVPVNLHYAFHAALRAALEEGLQARQARVRDLGQAVLAALTPLGFTPYVADPAARLPT
VLALRLPPGFDDAGVRQALRERGISVTGGLGPTAGLIWRLGLMGEAARPAPYRALMLALEDLLGERGLVARFEEAL
GVAA
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> pQR1746

ATGACCTCTCCTTTCCGCCTCTCCGCCCGCGCCCAGAGCCTCAAGCCGTCTGCGACAGTGGCGGTCACGTCCCGCG
CCCTGGAACTCCAGCGTCAGGGCCTGGACGTGATTTCCATGAGCGTGGGCGAGCCGGATTTCGACACGCCGCCACA
TGTCAAGGCCGCCGGCATCGCCGCCATCGAGGAAGGCAAGACCAAATACACCCCGGTCAGCGGCATTCCCGAACTG
CGCGAGGCCATCAGCGCCAAGTTTCGGCGCGAAAACGGCCTGGACTACGCGCCGAACGCCGTGACGGTAACGAGCG
GCGGTAAACAGGCGCTGTTCAACGCCTTTTTCGCGTTGCTGAACCCCGGCGACGAGGTGCTGATTCCCGCGCCCCA
CTGGGTCAGCTACCCCGAAATGGTCGCGCTGACCGGCGCGGTGCCGGTAACCGTACCCACTACGCCGCAGCAGGGC
TTTCAACTCGACCCGGACGCCCTCGCCGCCGCCATCACGCCGCGCACCCGCATGGTGATTCTCAACAGCCCCGGCA
ACCCGACGGGCGCGGTGTTTCCGCCGGAAACCTTGCGGGCGGTGGCCGACCTCGCCACGCAGCACGGCTTGATGAT
CGTCACCGACGAAATCTACGAGCACCTCGTCTACGACGCCGAGCAGGTCAGCATCGGCACCTACGCGCCGGAGCAC
ACCCTGACCATCAATGGCGCGAGCAAAGCGTATGCCATGACCGGCTGGCGCATCGGCTACGCGGGCGGGLCCGLGLG
AGGTGATTGCCGCCATGAACGCGCTGCAATCGCAAAGCACCAGCAACGCCAGCAGCGTCAGCCAGTACGLCCGCCCT
CGCCGCGCTGGAACAGCACGAGGAAACCATGCGCTTCATCGACAGGGCCCGCACCGCCTACCGCGAACGGCGCGAC
CGCATCGTGGCGGGCCTCAACGCGCTGGGGTTGCCCACGCCCACGCCGCAAGGGGCCTTTTACGTGATGGCCGACA
CCCGCGCCATTCACACCGACGAACTCGAAGCCGCCCGCATCATTCTGGATGAGGCGCAGGTCGCCGTCGTGCCCGG
CACCGATTTCGCCGCGCCGGGACAGGTGCGCCTGAGCTACGCGACCAGCATGGACAACATCGAGGAAGTGCTGCGG
CGGCTGGAAGGGGTCGTGCGGCGCTAA

> pQR1746

MTSPFRLSARAQSLKPSATVAVTSRALELQRQGLDVISMSVGEPDFDTPPHVKAAGIAAIEEGKTKYTPVSGIPEL
REAISAKFRRENGLDYAPNAVTVTSGGKQALFNAFFALLNPGDEVLIPAPHWVSYPEMVALTGAVPVTVPTTPQQOG
FOLDPDALAAAITPRTRMVILNSPGNPTGAVFPPETLRAVADLATQHGLMIVTDEIYEHLVYDAEQVSIGTYAPEH
TLTINGASKAYAMTGWRIGYAGGPREVIAAMNALQSQSTSNASSVSQYAALAALEQHEETMRFIDRARTAYRERRD
RIVAGLNALGLPTPTPQGAFYVMADTRAIHTDELEAARIILDEAQVAVVPGTDFAAPGQVRLSYATSMDNIEEVLR
RLEGVVRR

> pQR1748

ATGACTGACCGACCTCGTATCTCCGCACGCATCGGCGGTATCTCCGAGTCAGCGACCCTGGCGGTGGACGCCAAGG
CCAAGGCCCTGAAGGCCGCTGGGCATCCCGTGATCGGCTTCGGCGCCGGGGAGCCTGACTTCCCCACGCCCGACTA
CATCGTGGAGGCAGCGGTCGCCGCCTGCCGCGACTCGCGCTTCCACCGCTACACCCCGGCGGGAGGCCTCCCCGAA
CTCAAGGAAGCCATCGCGGCTAAGACGCTGCGCGACTCCGGCTACCGGGTGGAGCCGAACCAAGTCCTGGTCACCA
ACGGCGGCAAGCAAGCGATCTACGAGGCGTTCGCCACGCTGCTCGATCCGGGCGACGAGGTCATCGTGATCGCGCC
CTACTGGACCACCTACCCTGAATCGATCCGGCTGGCCGGAGGAACCCCGGTCTACGTGGTCACCGACGAGTCCACT
GGCTACCTGGCCACGGTCGAGCAGCTGGAGGCGGCCCGCACCGACCGCACCAAGGTGCTGCTGTTCGTCTCCCCCT
CGAACCCGACCGGCGCGGTGTACTCGCCCGAGCAGGTCCGCGAGATCGGCCGGTGGGCCCTCGAACACAACCTGTG
GGTGCTCACCGACGAGATCTACGAGCACCTCGTCTACGGGGACGCCCGGTTCTCCTCGATGCCGGTGGAAGTTCCG
GAACTGGCCGACCGCACCGTGGTGGTCAACGGGGTGGCCAAGACCTACGCCATGACCGGGTGGCGGGTCGGCTGGC
TCATCGGCCCCGTGGACGTGGTCAAGGCTGCGACCAACCTGCAGTCGCACGCCACCTCCAATGTGGCCAACGTCTC
GCAGGCCGCGGCTCTGGCAGCGGTCTCCGGCGACCTGTCGGCCGTGGAGGAGATGAAGCAGGCCTTCGACCGGCGG
CGGCAGACCATTGTGCGGATGCTCAACGAGATCCCCGGTGTGGTGTGCCCCGAGCCCCAGGGCGCGTTCTACGCCT
ACCCGTCGGTCAAGGAGATCCTCGGCAAGGAGATCCGCGGTCAGCGTCCGCAGACCTCCAGCGAGCTGGCGTCGCT
GATCCTGGAGCACGCCAAGGTCGCGGTGGTCCCGGGCGAGGCGTTCGGCACTCCGGGCTACCTGCGGTTGTCCTAC
GCGTTGAGCGACGCCGATCTGGTCGAAGGGGTCAGCCGGATCGCCAAGCTGCTGAGCGAAGCCCACTGA

> pQR1748

MTDRPRISARIGGISESATLAVDAKAKALKAAGHPVIGFGAGEPDFPTPDYIVEAAVAACRDSRFHRYTPAGGLPE
LKEATAAKTLRDSGYRVEPNQVLVTNGGKQAIYEAFATLLDPGDEVIVIAPYWTTYPESIRLAGGTPVYVVTDEST
GYLATVEQLEAARTDRTKVLLFVSPSNPTGAVYSPEQVREIGRWALEHNLWVLTDEIYEHLVYGDARFSSMPVEVP
ELADRTVVVNGVAKTYAMTGWRVGWLIGPVDVVKAATNLQSHATSNVANVSQAAALAAVSGDLSAVEEMKQAFDRR
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ROTIVRMLNEIPGVVCPEPQGAFYAYPSVKEILGKEIRGQRPQTSSELASLILEHAKVAVVPGEAFGTPGYLRLSY
ALSDADLVEGVSRIAKLLSEAH

> pQR1749

ATGGTATCCAGGAGAATATCAGAGATTCCCATATCGAAAACCATGGAACTCGACGCGAAGGCCAAAGCCCTCATAA
AAAAGGGAGAAGACGTGATCAATCTAACGGCTGGTGAGCCGGATTTTCCCACACCGGAACCCGTCGTGGAAGAAGC
GGTGAGATTTCTCCAGAAAGGAGAAGTGAAATACACAGATCCTCGTGGTATCTACGAACTCAGAGAGGGTATAGCG
AAAAGGATAGGCGAGAGATACAAAAAAGATATCTCACCGGATCAGGTCGTGGTGACGAATGGAGCGAAACAGGCTC
TGTTCAATGCTTTCATGGCCCTTCTCGATCCCGGTGACGAAGTGATCGTGTTTTCTCCCGTCTGGGTCAGCTACAT
TCCTCAGATCATCCTTGCTGGTGGCACGGTGAACGTGGTTGAGACGTTCATGAGTAAAAATTTCCAGCCCAGTCTG
GAAGAGGTGGAAGGGCTTCTTGTTGGGAAAACGAAAGCCGTTCTTATCAACTCGCCGAACAATCCCACTGGTGTGG
TGTACAGAAGAGAGTTCCTTGAAGGACTTGTGAGACTTGCCAAGAAGAGGAATTTCTACATAATCAGCGACGAAGT
CTACGATTCCCTTGTTTACACGGATGAATTCACATCGATACTCGATGTTTCTGAAGGATTCGACCGGATAGTTTAC
ATAAACGGCTTCTCGAAGTCTCACTCCATGACCGGCTGGAGGGTGGGTTACCTGATATCGAGCGAAAAAGTAGCGA
CCGCTGTGTCGAAGATCCAGTCTCACACCACCTCCTGTATCAACACGGTAGCACAGTACGCCGCCTTGAAGGCTCT
GGAAGTGGACAACTCTTACATGGTTCAGACCTTTAAAGAAAGAAAAAATTTCGTGGTGGAAAGATTGAAAAAGATG
GGTGTTAAGTTCGTGGAACCAGAAGGTGCGTTCTACCTCTTTTTCAAAGTCCGGGGTGACGATGTGAAATTCTGTG
AAAGGCTCCTCGAAGAAAAGAAGGTTGCACTCGTTCCAGGATCCGCTTTTCTGAAGCCTGGATTTGTGAGGCTTTC
TTTTGCCACATCTATAGAAAGACTTACGGAGGCGCTGGATAGAATTGAAGACTTCCTCAATTCTCGTTGA

> pQR1749

MVSRRISEIPISKTMELDAKAKALIKKGEDVINLTAGEPDFPTPEPVVEEAVRFLOKGEVKYTDPRGIYELREGIA
KRIGERYKKDISPDQVVVTNGAKQALFNAFMALLDPGDEVIVFSPVWVSYIPQITILAGGTVNVVETFMSKNFQPSL
EEVEGLLVGKTKAVLINSPNNPTGVVYRREFLEGLVRLAKKRNFYIISDEVYDSLVYTDEFTSILDVSEGFDRIVY
INGFSKSHSMTGWRVGYLISSEKVATAVSKIQSHTTSCINTVAQYAALKALEVDNSYMVQTFKERKNFVVERLKKM
GVKFVEPEGAFYLFFKVRGDDVKFCERLLEEKKVALVPGSAFLKPGFVRLSFATSIERLTEALDRIEDFLNSR

> pQR1751

ATGGCACCTGACCTGCGCCACCTGCACACCTTCGGCGAACTGGATCCGCCGCAACGCCTGTTGATGGGCCCCGGLCC
CGGTCAATGCGCATCCACGCGTGCTGCGTGCGATGGCGGCCGACCTGCTTGGCCAGTTCGACCCGGAAATGACCAC
CTACATGAACGAGGTGATGGCGCTGTACCGCCCCTTGTTCGGCACCCAGAACCGCTGGACCTTTCTGGTCGATGGC
ACGGCGCGCGCCGGCATCGAAGCCGCGCTGGTGTCGCTGGTGCAGCCGGGCGACCGTGTGCTGGTGATCAACTTCG
GCCGCTTCGGTTTGTTGCTGACCGAAATCCTTGGCCGGCTCGGCGCCGACGTCCACACCGTGGATGCGCCGTGGGG
CGAGGTGGTGCCGCTGGCGGCGATTGCCGAGGCGATCGCAAGCGTGGCACCCAAGCTGGTGGCCACCGTGCACGGC
GACACCTCCACCACCATGGCGCAGCCGCTCGATGGCCTAGGCGCGCTATGCCGGGCGGCCGGCGCGCTGAGTTACG
TAGACGCCACAGCCACCATCGGCGGCATGGACATCGCCAGCGACCGCTGGGAGGTGGACGTGGTCACCGCGGGGCT
GCAGAAATGCCTGGGCGGGCCGTCCGGCTCGGCGCCGATCACTGTCTCTGCCGCGGCAGCGGAGGCGATCTTTGCG
CGGCGGCATGTCGAACGCGGCATCGTGCGCGAGGACATCGCCAACGGCAGCGGCCCACGCATCGCCTCGAATTATT
TCGACCTGGCGATGATCATGGATTACTGGTCCGACAAGCGCCTCAATCACCACACCGAAGCCACCACCATGCTGTA
CGGCGCGCGCGAATGCGCACGCGTGGCCTTGCAGGAAGGCCTGGAGGCGCGCTACGCCCGGCATGCGGCTGCCGGC
CGCGCGGTCAGCGCCGGCGTGCGCGCACTGGGGCTGGAGGTGTTCGGCGACGATGCGCACCGCATGAGCAATGTCA
CCGGCGTGGTGATCCCGCACGGCGTCGACAGTGAAGCAGTGCGGCGGCGCATGCGCGAGGATTTCGAAATCGAGAT
CGGCACCGCGTTCGGCCCGCTGCAAGGCAGGATCTGGCGCATCGGTGCGATGGGCTACAACGCGATGAAGCACAAG
GTGCTGCTCACCCTGGCCGCACTGGAAGCGGTGCTGCGCGCCGAGGGCTACGCGTGCACCCAAGGCCTGGCGGTCG
AAGCCGCACGCGCCGCCTGGCATGCGGAGCCGGCTGCATGA

> pQR1751
MAPDLRHLHTFGELDPPQRLLMGPGPVNAHPRVLRAMAADLLGQFDPEMTTYMNEVMALYRPLFGTQNRWTFLVDG

TARAGIEAALVSLVQPGDRVLVINFGRFGLLLTEILGRLGADVHTVDAPWGEVVPLAATAEAIASVAPKLVATVHG
DTSTTMAQPLDGLGALCRAAGALSYVDATATIGGMDIASDRWEVDVVTAGLOQKCLGGPSGSAPITVSAAAAEATIFA
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RRHVERGIVREDIANGSGPRIASNYFDLAMIMDYWSDKRLNHHTEATTMLYGARECARVALQEGLEARYARHAAAG
RAVSAGVRALGLEVFGDDAHRMSNVTGVVIPHGVDSEAVRRRMREDFEIEIGTAFGPLQGRIWRIGAMGYNAMKHK
VLLTLAALEAVLRAEGYACTQGLAVEAARAAWHAEPAA

> pQR1752

ATGGGAAAGTTTCTTAAGAAACACTACATAATGGCACCTGGACCAACACCAGTCCCAAACGATATTTTAACAGAAG
GAGCGAAGGAAACAATACACCACAGAACACCTCAGTTTGTTTCCATAATGGAAGAGACCCTCGAAAGTGCAAAGTA
CATCTTTCAGACAAAACACAACGTGTACGCCTTTGCTTCCACAGGAACTGGCGCTATGGAAGCGGCGGTGGCGAAT
CTTGTGAGCCCTGGAGACAAAGTGATCGTGGTTGTGGCTGGAAAGTTCGGTGAAAGATGGAGAGAGCTCTGTCAGG
CTTACGGTGCTGATATCGTAGAAATCGCCCTCGAATGGGGAGACGCGGTCACACCTGAACAGATCGAAGAGGCTCT
CAACAAAAACCCCGATGCGAAGGTCGTCTTCACCACCTACAGTGAAACATCGACGGGTACAGTCATAGACCTCGAA
GGAATTGCCAGAGTCACGAAGGAAAAAGACGTTGTTCTTGTGACAGACGCTGTCAGCGCTCTTGGAGCAGAACCAC
TGAAGATGGATGAATGGGGTGTGGATCTCGTTGTCACAGGTTCACAGAAGGGTTTGATGTTACCTCCAGGACTGGC
GCTCATCTCTCTCAACGACAAAGCGTGGGGGCTCGTGGAAAAATCCAGATCTCCAAGGTACTACTTCGATCTGAGG
GCCTACAGGAAATCTTACCCCGACAATCCTTACACCCCCGCAGTAAACATGATATACATGTTGAGAAAGGCTCTTC
AGATGATAAAAGAGGAAGGCATAGAAAACGTATGGGAAAGGCACAGAATACTGGGAGACGCAACAAGAGCAGCGGT
GAAAGCACTTGGACTGGAACTCCTCTCGAAAAGACCGGGAAACGTTGTAACAGCCGTGAAAGTGCCTGAGGGCATC
GATGGAAAACAGATTCCCAAGATCATGAGAGACAAGTACGGTGTGACCATCGCCGGTGGACAGGCTAAACTCAAGG
GAAAAATATTCAGGATAGCACACCTCGGATACATGTCACCTTTCGACACCATAACTGCCATTTCCGCTCTTGAATT
AACCTTGAAGGAACTCGGTTATGAGTTCGAACTCGGAGTCGGTGTTAAGGCAGCCGAAGCTGTCTTCGCTAAAGAA
TTCATTGGGGAGTGA

> pQR1752

MGKFLKKHYIMAPGPTPVPNDILTEGAKETIHHRTPQFVSIMEETLESAKYIFQTKHNVYAFASTGTGAMEAAVAN
LVSPGDKVIVVVAGKFGERWRELCQAYGADIVEIALEWGDAVTPEQIEEALNKNPDAKVVFTTYSETSTGTVIDLE
GIARVTKEKDVVLVTDAVSALGAEPLKMDEWGVDLVVTGSQKGLMLPPGLALISLNDKAWGLVEKSRSPRYYFDLR
AYRKSYPDNPYTPAVNMIYMLRKALOMIKEEGIENVWERHRILGDATRAAVKALGLELLSKRPGNVVTAVKVPEGI
DGKQIPKIMRDKYGVTIAGGQAKLKGKIFRIAHLGYMSPFDTITAISALELTLKELGYEFELGVGVKAAEAVFAKE
FIGE

> pQR1755

ATGACTCAGATTTTTAATTTTAGCGCCGGTCCAGCAATGCTGCCGGTTGAAGTACTGCGTCGTGCTGAACAGGAAT
TGTGTAATTGGAATGGCCTGGGCACATCGGTTATGGAAATCAGCCACCGCAGTAAAGAGTTTATGCAGGTTGCCGC
TGAATCCGAACAGGATCTGCGTGATTTGCTGAAAATCCCCTCCAACTACAAAGTGCTCTTTTGCCACGGCGGTGCT
CGTGCGCAATTCGCCGCAGTGCCGTTAAATCTTCTGGGCGAACGCTCAACGGCCGACTACATCGACGGCGGGTATT
GGGCGCACAGCGCAATCAATGAAGCAGAAAAATACTGCACGCCTAACGTGATTGACGTGAAAATGCGCGTGGGCGA
ACTGCGTGGCATTAAGCCGATGCGTGAATGGAAATTGTCTGATGACGCGGCGTTTGTGCATTACTGCCCGAATGAA
ACCATCGACGGTATTGCGATCGAAGAAGAGCCGGACTTTGGCGATAAAATTGTGGTCGCCGACTATTCTTCCAGCA
TCCTGTCTCGTCGTATTGATGTCAGCCGTTACGGCGTGATCTATGCCGGTGCGCAGAAAAATATCGGCCCTGCCGG
CCTGACGCTGGTTATCGTACGTGAAGATTTGCTGGGCAAGGCGCGCCGTGAGCTGCCATCGATTCTGGATTACCAG
GTTCTGGCGGACAATGACTCCATGTTTAACACGCCACCGACCTTTGCCTGGTACCTGTCCGGTATGGTCTTCAAAT
GGCTGAAAGAGTACGGCGGTCTGGCTGAAATGGAAAAACGTAACCAGGAGAAGGCTGACCTGCTGTATAGCGCGAT
TGACGGTAACGATTTCTATCGTAATGACGTTGCGGTAGCGAACCGTTCTCGCATGAATGTGCCATTCCTGTTGGCG
GATTCTGCGCTGGATAAAGTCTTCCTGGAAGAATCAGTCGCTGCAGGTCTGCACGCGCTGAAAGGCCATCGCGTAG
TAGGCGGCATGCGTGCCTCTATCTACAATGCGATGCCGTTGGAAGGCGTGAAAGTGCTGACGGAATTTATGGCTGA
CTTCGCTCGTCGCCACGGTTGA

> pQR1755

MTQIFNFSAGPAMLPVEVLRRAEQELCNWNGLGTSVMEISHRSKEFMOQVAAESEQDLRDLLKIPSNYKVLFCHGGA
RAQFAAVPLNLLGERSTADYIDGGYWAHSAINEAEKYCTPNVIDVKMRVGELRGIKPMREWKLSDDAAFVHYCPNE
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