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ANTIBODIES

INNZODUCTION

Jhe present disclosure relates generally to the fields of immunology and molecular biology.
More speNfically, provided herein are antibodies and other therapeutic proteins directed against the
ADP-ribosyNeyclase 2, nucleic acids encoding such antibodies and therapeutic proteins, methods for
preparing mond§lonal antibodies and other therapeutic proteins, and methods for the treatment of
discascs, such as cApcers mediated by the ADP-ribosyl cyclase 2 cxpression/activity and/or associated

with abnormal expresNon/activity of ligands therefore.

BACKGROUND OF THE NTION

ADP-ribosyl cyclase 2Nalso known as Bone marrow stromal antigen 1 (BSTD or CD157)isa
lipid-anchored, bi-functional ectohpzyme that catalyses ribonucleotide cyclisation and hydrolysis. It
generates the nucleotide second mesdgngers cyclic ADP-ribose and ADP-ribose that are capable of
activating calcium release and protein pRosphorylation (FEBS Lett. 1994, 356(2-3):244-8). It is able
to support growth of pre-B cells in a paracNne fashion, possibly through generation of NAD+
metabolites (Proc. Natl. Acad. Sci. USA 1994,91:5325-5329; J Biol Chein. 2005, 280:5343-5349),

ADP-ribosyl cyclase 2 and its homolog, XD38, appear 1o act as receplors, generating second
messenger metabolites that induce intracellular Ca; release via the ryanodine receptor (Biochem
Biophys Res Commun. 1996, 228(3):838-45). Tt may Nso act via CD11b integrin 10 effect Ca2+
release through the PI-3 Kinase pathway (I Biol Regul eost Agents, 2007,21(1-2):5-11). BST1
has not been previcusly reported to originate from acute my®oid leukemia (AML), breast cancer,
colorectal cancer, kidney cancer, lung cancer or pancreatic candgr cell membranes and represents a
protein of new therapeutic and diagnostic value. BST1 is also shoWwg to be expressed on monocytes
and granulocytes, both of which can be associated with and activated\p diseases such as asthma, gout,
crohns, lupus and diabetes. Monocytes are also implicated in the develokment of atherosclerotic

plaques.

SUMMARY OF THE INVENTION
The present disclosure provides antibodies directed against the BST1, nucleX, acids encoding
such antibodies and therapeutic proteins, methods for preparing anti-BST1 antibodies axd other
therapeutic proteins, and methods for the treatment of diseases, such as the BST1 mediateddisorders,
e.g. human eancers, including acute myeloid leukemia (AML), B-cell chronic lymphocytic lekemia,
breast cancer, colorectal cancer, kidney cancer, head and neck cancer, lung cancer, ovarian canchy,
pancrealic cancer and human inflammatory diseases, including asthma, gout, crohns, lupus, multip
sclerosis, theumatoid arthritis, psoriasis, diabetes and atherosclerotic, hereinafter referred to as ‘the

discases of the invention’.
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Using an antibody known to incite cell-kill via ADCC as a positive control and a
uman [gG1 isotype control as a negative control, the results show BST1_A2 and BSTI_A2_NF were
capgble of eliciting ADCC on BST l-expressing A549 and U937 cells. On BST1-expressing A549

BST1_A2_ NJF were shown to approximately 45% killing at 1nmol/L (Figure 8b).

Example 8: SpeciNeity of Monoclonal Antibodies to BSTI Determined by Flow Cytometry Analysis

in AML patients
The ability of BRI _A2 to bind to lymphoblasts from patients with AML was tested by Flow

Cytometry Analysis. BlooX was taken from 20 AML patients. Using the procedure as described in

the Example3, BST_A2 was skown to bind to AML blasts of approx. 80% of the AML patients.

SEQUENCE LIST
SEQ
Description
iD No

MKQSTIALALIGLLFTPVAKAQVKLQQSGAELVRP GSSVKISCKASGYAFSNSWINWY
KAQRPGQGLEWINQIYPGDYDTNYNGKFKGKATLTADYSSSTAYMQLNSL TSEDSAVY
1 aa VH_A1 FCARGGSIYYGNLOEFDVWGAGTTVTVSSAKTTPPSVYPLAPGSAAQTNSMYTLGCL
VKGYFPEPVTVTWNSRSLSSGVHTFPAVLQSDLYTLSSSVTVPSSTWPSETVTCNVA
HPASSTKVDKKIVPRDCAIHHHHH
MKQSTIALALLPLLFTPVAI YLQASGPELVKAGASYKMSCKASGYSFIEYTINWVK
QSHGKSLEWIGNIDPYYG QMFTGKATLTVDQSSNTAYMQLKSLTSEDSAVYF

2 aa VH_A2 CARGSAWFPYWGQGTLVTVS, TPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPE
PVTVTWNSGSLSSGVHTFPAVLQSRLYTLSSSVTVPSSTWPSETVTCNVAHPASSTK
VDKKIVPRDCHHHHHHH

MKYLLPTAAAGLLLLAAQPAMAEMVLTQNPAIMSTSLGERVTMTCTASSRVSSSYLH
WYQQKPGSSPKLWIYSTSNLASGVPARFSSGSGTSYSLTISSMEAEDAATY YCHQY

3 aa VI_A1 HRSPYTFGGGTKLEIKRADAAPTVSIFPPSSETSGGASVVCFLNNFYPKDINVKWKI
DGSERGNGVLNSWTDQDSKDSTYSMSSTLTLTRQEYERHNSYTCEATHKTSTSPIVK
SFNRNES

MKYLLPTAAAGLLLLAAQPAMADIVMSQSPAIMSASPOEKVTMTCSASSSVTYMYWY
QQKPGSSPRLLIYDTSNLASGVPVRFSGSGSGTSYSLTIORMEAEDTATYYCQQOWSN
4 aa VK_A2 YPLTFGAGTKLELKRADAAPTVSIFPPSSEQLTSGGASYVCANNFYPKDINVKWKIDG
SERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSY TOGATHKTSTSPIVKSF
NRNES

b nt VH_A1 tatectggagattatgatactaactacaatggaaaattcaagggtaaagccacactgactgeagactaciceeageac

aaectegggtteticgatgictggggegeagggaccacggteaccgtetectcagecaaaacyacacceccatclg
tecactggeccctggatetgetgeccaaactaaetecalgglgacceigggatgeciggteaagggetatitecctgagec
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25 nt VH_CDR3_ A1
26 nt VH_CDR3_A2
nt VK_CDR1_A1
28 nt VK_CDR1_A2
29 nt VK_CDR2_A1
30 nt VK_CDR2_AZ
31 VK_CDR3_A1
32 nt CDR3_A2
IGHVINO"01 {(Genebank
33 AC16099% Musmus) nt
138392-13
IGHV1-80701 (§enebank
34 AC160990 Musmbg) nt
138461-138511
IGHV1-39*01 (Geneba
35 ACO79181 Musmus) nt
153362-1533%H4
IGHV1-39*01 (Genebank:
35 ACO079181 Musmus) nt
153431-153481
IGKV4-74*01 (Genebank:
37 AJ231217 Musmus) nt 496-
531
IGKV4-74*01 (Genebank:
38 AJ231217 Musmus) nt 577-
597
IGKV4-74"01 (Genebank:
39 AJ231217 Musmus) nt 6§91~
718
IGKV4-55"01 (Genebank:
40 AJ231225 Musmus) nt 523-
552
IGKV4-55*01 {(Genebank:
41 AJZ31225 Musmus) nt 598-
618
IGKV4-55*01 {(Genebank:
42 AJ231225 Musmus) nt 715-
739
43 ADP-ribosyl cyclase 2
(CD157; BST1)
" aa 29 — 292 of ADP-ribosyl
cyclase 2 (CD157; BST1)
45 A2 VH (amino acids 21-137
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gcaagggaggoalegatctactatggtaacctegggticticgatgte

gcaagaggetccgectggtttecttac

acigccagetcacgigtaagticcagttactigeac

agtgecagetcaagtgtaacttacatgtac

agtacatccaacctggottet

gacacalccaacelggetict

caccagtatcategitcceogtacacy

cagcagiggagtaattacceactcacg

ggctacgeaticagtagetactggatgaactgg

ggacagalttatcctggagatggtgatactaactacaacggaaagticaag

gattactcattcactgactacaacatgaactgg

goqgtaaitaatcctaactatggtactactagctacaatcagaagticaag

agigtaagticcagttactigcac

agcacatccaacctggiict

caccagtateategticeccaceea

agtgeeagetcaagigtaagttacatgtac

gacacatccaacetggetict

cagcagiggagtagttacccaccca

MAAQGCAASRLLQLLLGLLLLLLLLAAGGARARWRGE SAHLRDIFLGRCAEYRALL
SPEQRNKNCTAIWEAFKVALDKDPCSVLPSDYDLFINLSRASIPRDKSLFWENSHLLY
NSFADNTRRFMPLSDVLYGRVADFLSWCRQKNDSGLDYQSEPTSEDCENNPVDSF
WHKRASIQYSKDSSGVIHVMLNGSEPTGAYPIKGFFADYEIPNLAREKITRIEIWVMHEIG
GPNVESCGEGSMKVLEKRLKDMGFQYSCINDYRPVKLLQCVDH
ATQRKAPSLYTEQRAGLIIPLFLVLASRTQL
GARARWRGEGTSAHLRDIFLGRCAEYRALLSPEQRNKNCTAIWEAFKVAL DKDPCSV
LPSDYDLFINLSRHSIPRDKSLFWENSHLLYNSFADNTRRFMPLSDVLYGRWADFLSW
CRQKNDSGLDYQSCPTSEDCENNPYDSFWKRASIQYSKDSSGVIHVMLNGSEPTGA
YPIKGFFADYEIPNLQKEKITRIEIWVMHEIG GPNVESCGEGSMKVLEKRLKDMGPQYS
CINDYRPVKLLQCVDHSTHPDCALKSAAAATQRK
QAYLQQSGPELVKAGASYKMSCKASGYSFIEYTINWVKQSHGKSLEWIGNIDPYYGT
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59 aa VK_CDR1_A3 RASENIYSYLA
60 aa VK_CDR2Z_A3 NTKTLGE
aa VK_CDR3_A3 QHHYGTPFT

62 nt VH_CDR1_A3 ggetacacattctctgactactgggtacactgg

63 nt VH_CDR2_A3 ggagcgattgatggitetgatacttttaatgactacagteagaagtttaag
64 ntvH_CDR3_A3 gcaagggggggccticttcagtac

65 VK _CDR1_A3 cgagceaagtgaaaacatitacagttatttageca

66 nt CDR2_A3 aatacaaaaaccttaggagaa

67 nt VKMCDR3_A3 caacatcalttatggtaetccaticacy

68 IGHV1-6X01 (AC073939) ggctacaccticaccagctactggatgeactgg

69 IGHV1-69" Y (AC073839) ggagagattgatectictgatagttatactaactacaatcasaagttcaag
70 IGKV12-44*0 N AJ235955) cgagcaagtgagaatatttacagltatttagea

71 IGKV12-44701 (A[235955) aatgcaaaaaccitagcagaa

72 IGKV12-44"01 (AJ25955) caacatcattatggtactcclce
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isolated antibody or antigen binding fragment thereof that specifically binds to bone
al antigen [ (BST1), said antibody or antigen binding fragment thereof

a first vhCDR comprising SEQ ID NO: 10;
second VECDR comprising SEQ ID NO: 12 or SEQ ID NO: 51; and
ird vhCDR comprising SEQ ID NO: 14; and
b) a light chait\variable region comprising:
i) a first WCDR comprising SEQ ID NO: 16;
ii) a second XY CDR comprising SEQ ID NO: 18; and
iif) a third vICIN comprising a SEQ ID NO: 20
2. An isolated antibody or antigen Wnding fragment thereof that specifically binds to bone
marrow sfromal antigen ! (BST1), said an¥pody or antigen binding fragment thereof
comprising:
a heavy chain variable region comprisiny SEQ ID NO: 2, and
a light chain variable region comprising SBQ ID NO: 4.

3. An antibody according to claim 1 comprising:
a heavy chain variable region comprising SEQ ID NO: 46, and
a light chain variable region comprising SEQ 1D NO:M9.
4, An isolated monoclonal antibody, or an antigen binding pdxtion thereof, which competes
for binding to BST1 with an antibody set forth in claim 1 or 2.

5. The antibody of claims 1 or 2, wherein the antibody is of an IgG1\sotype.

6. The antibody or an antigen-binding portion thereof, of claim 1 further ¢
covalently attached moiety.

7. The antibody or an antigen-binding pertion thereof, according to claim 6 where
moiety is a drug selected from the group consisting of a maytansinoid, a dolastatin, an an
a frichothecene, a calicheamicin, CC1065 and derivatives thereof.
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8. The antibody or an antigen-binding pertion thereof, of claim 2 further comprising a
covaldptly attached moiety.

moiety is a di\g selected from the group consisting of a maytansinoid, a dolastatin, an auristatin,
a trichothecene, § calicheamicin, CC1065 and derivatives thereof.

10.  Anisolated anfSpody or antigen binding fragment thereof that specifically binds to bone
marrow stromal antigen INBST1), wherein said antibody or antigen binding fragment thereof
comprises heavy and light cin variable regions, and wherein the heavy chain variable region

comprises SEQ ID NO: 2.

11.  Anisolated antibody or antigég binding fragment thereof that specifically binds to bone
marrow stromal antigen 1 (BST1), wherkjn said antibody or antigen binding fragment thereof
comprises heavy and light chain variable régions, and wherein the light chain varable region

comprises SEQ ID NO: 4,

12, Anisolated antibody or antigen binding fragigent thereof that specifically binds to bone
marrow stromal antigen 1 (BST1}, wherein said antiboXy or antigen binding fragment thereof
comprises heavy and light chain variable regions, and whiein the heavy chain variable region

comprises SEQ ID NO:46

13.  Anisolated antibody or antigen binding fragment thereof ti§t specifically binds to bone
marrow stromal antigen 1 (BST1), wherein said antibody or antigen bigding fragment thereof
comprises heavy and light chain variable regions, and wherein the light &ain variable region

comprises SEQ ID NO: 49.

14.  Anisolated antibody or antigen binding fragment thereof that specifically'ginds to bone
marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragmei thereof
comprises a heavy chain variable region comprising SEQ ID NO: 46 and a light chain Wriable

region comprising SEQ ID NO: 49,



ANTIBODIES TO ADP-RIBOSYL CYCLASE 2

INTRODUCTION

The present disclosure relates generally to the fields of immunelogy and molecutar biology.
More specifically, provided herein are antibodies and other therapeutic proieins directed against the
ADP-ribosyl cyclase 2, nucleic acids encoding such antibodies and therapeutic proteins, methods for
preparing monoclonal antibodies and other therapeutic protems, and methods for the treatment of
diseases, such as cancers mediated by the ADP-ribosyl cyclase 2 expression/activity and/or associated

with abnermal expression/activity of ligands therefore,

BACKGROUND OF THE INVENTION

ADP-ribosy! cyclase 2 (also known as Bone mamow stromal antigen | (BSTI) or CD157)isa
lipid-anchored, bi-functional ectoenzyme (hat catalyses ribonucleotide cyclisation and hydrolysis. It
generates the nucleotide second messengers cyclic ADP-ribose and ADP-ribose that are capable of
activating calcivin release and protein phosphorylation (FEBS Lcit. 1994, 356(2-3):244-8). It is able
to support growth of pre-B cells in a paracrine fashion, possibly through generation of NAD+
metabolites {Proc. Natl, Acad. Sci. USA 1994, 91:5325-5329; J Biol Chem. 2003, 280;5343-5349).

ADP-ribosyl cyclase 2 and its homolog, CD38, appear to act as receptors, generating second
messenger metabolites that induce intracellular Ca2+ release via the ryanodine recepior (Biochem
Biophys Res Commun. 1996, 228(3):838-45). It may also acl via CD11b integrin to effect Ca2+
release through the PI-3 Kinase pathway (3 Biol Regul Homeost Agents. 2007;21(1-2):5-11). BST1
has not been previously reported to originate from acute myeloid feukemia (AML), breast cancer,
colorectal cancer, kidney cancer, lung cancer or pancreatic cancer cell nembranes and represents a
protein of new therapeutic and diagnostic value. BST1 is also shown o be expressed on monocyles
and gmnutocytés, both of which can be associated with and activated in diseases such as asthima, gout,
crohns, lupus and diabetes, Monocytes are also implicated in 1he developiment of atherosclerotic

plagues.

SUMMARY OF THE INVENTION

The present disclosure provides antibodies directed against the BST1, nucleic acids encoding
such antibodies and therapeutic proteins, methods for preparing anti-BST] antibodies and other
therapeutic proteins, and methods for the treatment of diseases, such as the BST1 mediated disorders,
e.g. human cancers, including acute myeloid leukemia (AML), B-cell chroni¢ Jymphocytic leukemia,
breast cancer, colorectal cancer, kidney cancer, head and neck cancer, lung cancer, ovarian cancer,
pancreatic cancer and human inflammatory diseases, including asthma, gout, erohns, lupus, multiple
sclerosis, theumatoid arihritis, psoriasis, diabetes and atherosclerotic, hereinafler referred 1o as “the

diseases of the invention’,
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Using an antibody lmown to incite ceB-kill via ADCC as a positive control and a
human IgG1 isotype conirel as a negative contrel, the resulis show BST1_A2 and BST1_A2 NF were
czapable of eliciting ADCC on BST1-expressing A349 and U937 cells. On BST1-expressing A549
cells, BST1_A2 NF were shown to approximately 45% killing at 10mnol/L (Figure 8a). On BST1-
expressing U937 cells, BST1_A2 were shown 10 approximately 20% killing at 1nmol/L and
BST1_A2 NF were shown to approximately 45% killing at 1nmol/L (Figure 8b).

Example §: Specificity of Monoclonal Antibodies 1o BST1 Delermined by Flow Cytametry Apalysis

in AML patients
The ability of BST_AZ2 to bind to lymphoblasts from patients with AML was tesied by Flow

Cytomelry Analysis. Blood was taken fom 20 AML patients. Using the procedure as described in
the Example3, BST_AZ2 was shown to bind to AML blasts of approx, 80% of the AML pafients,
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Claims

1. An isolated antibody or antigen binding fragment thereof that specifically binds to bone
marrow stromal antigen 1 (BST1), said antibody or antigen binding fragment thereof
comprising: ‘-
a) a heavy chain variable region comprising:
1) a first vhCDR comprising SEQ ID NO: 10;
ii) a second vhCDR comprising SEQ ID NO: 12 or SEQ ID NO: 51; and
ili}  a third vhCDR comprising SEQ ID NO: 14; and
b) a light chain variable region comprising:
i) a first vICDR comprising SEQ ID NO: 16;
i1} a second VICDR comprising SEQ ID NO: 18; and
iti)  a third vICDR comprising a SEQ ID NO: 20

2. An isolated antibody or antigen binding fragment thereof that specificaily binds to bone
marrow stromal antigen 1 (BST1), said antibody or antigen binding fragment thereof
comprising:

a heavy chain variable region comprising SEQ ID NO: 2, and

a light chain variable region comprising SEQ ID NG: 4.

3. An antibody according to claim 1 comprising:
a heavy chain variable region comprising SEQ ID NO: 46, and
a light chain variable region comprising SEQ ID NO: 49,

4, An isolated monoclonal antibedy, or an antigen binding portion thereof, which competes
for binding to BST1 with an antibody set forth in claim 1 or 2.

5. The antibody of claims 1 or 2, wherein the antibody is of an IgG1 isotype.

6. The antibody or an antigen-binding portion thereof, of claim 1 further comprising a
covalently attached moiety.

7. The antibody or an antigen-binding partion thereof, according to claim 6 wherein said
moiety is a drug selected from the group consisting of a maytansinoid, a dolastatin, an auristatin,
a trichothecene, a calicheamicin, CC1065 and derivatives thereof.
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8. The antibody or an antigen-binding portion thereof, of claim 2 further comprising a
covalently attached moiety. '

9. The antibody or an antigen-binding portion thereof, according to claim 8 wherein said
moiety is a drug selected from the group consisting of a maytansinoid, a dolastatin, an auristatin,
a trichothecene, a calicheamicin, CC10635 and derivatives thereof,

10.  Anisolated antibody or antigen binding fragment thereof that specifically binds to bone
marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragment thereof
comprises heavy and light chain variable regions, and wherein the heavy chain variable region

comprises SEQ ID NO: 2.

11.  Anisolated antibody or antigen binding fragment thereof that specifically binds to bone
marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragment thereof
comprises heavy and light chain variable regions, and wherein the light chain variable region

comprises SEQ ID NO: 4.

12.  Anisolated antibody or antigen binding fragment thereof that specifically binds to bone
marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragment thersof
comprises heavy and light chain variable regions, and wherein the heavy chain variable region

comprises SEQ ID NO:46

13. An isolated antibody or antigen binding fragment thereof that specifically binds to bone
marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragment thereof
comprises heavy and light chain variable regions, and wherein the light chain variable region

comprises SEQ ID NO: 49.

14. An isolated antibody or antigen binding fragment thereof that specifically binds to bone
marrow stromal antigen 1 (BST1), wherein said antibody or antigen binding fragment thereof
comprises a heavy chain variable region comprising SEQ ID NO: 46 and a light chain variable

region comprising SEQ ID NO: 49,



SEQUENCE LIST

SEQ

Description Ssquence
18 No

MKQSTIALALLPLLF TPVAKAQVHLOASGAELVRPGSSVHISCHASG YAFSNSWINWY
KORPGOGLEWIGQIYPGDYDTNYNGKFKGIATLTADYSSSTAYMOLNSL TSEDSAVY
k] aa VH_A1 FCARGGESIYYGNLGFFOVWEAGTTVTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGCL
VKGY FPERVTVTWNSGSLSSGVHTFPAVLOSDLYTLSSSVTVPSSTWRSETVTCNVA
HPASSTHRVDRKIVFRDCHHHHHHH
MKQSTIALALLPLLFTPVAKAQAYLOOSGPELVRAGASVIEMSCRASGYSFIEYTINWVK
QSHGKSLEWIGNIDPYYGTTYYNQMFTGRATLTVDRSSNTAYMALIKSLYSEDSAVYF
2 sa VH_AZ CARGSAWFPYWEQGTLVTVSAAKT TRPSVYPLAPG SAAQTNSMVTLGCLVKGYFPE
PYTVIWNSGSLSSGVHTFPAVLOSDLYTLSSSVYTVPSSTWPSETVTCNVAHPASSTK
VDEKIVPRDCHHHHHHM
MKYLLPTAAAGLLLLAACPAMAEMVL TQSPAIMSTSLGERVTMT CTASSRVSSSYLH
WYQQKPGSSPHKLWIY STSNLASGVPARFSGSGSGTSYSLTISSMEASDAATY YCHQY
3 aa VK_A1 HRSPYTFGGCGTHLEIKRADAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPHOINVIGWE!
DESERONGWVLNSWTDODSKDSTYSMSSTLTLTKOE YERHNSYTCEATHKTSTSPIVE
SFNRNES
MKYLLPTAAAGLLLLAAQPAMADIVMSGSPAIMSASPGEKVTMTCSASSSVTYMYWY
QOKPGESPRLLIVDTSNLASGYPVRFSGSGSGTSYSLTISRMEAEDTATYYCOQWSN
a4 3a VK_AZ YPLTFGAGTHLELKRADAAPTYSIFPPSSEQLTSGGASVVCFLNNFYPKDINVKWHKIDG
SERANGVLNSWTDADSKOSTYSMSSTLTLTKDE YERHNSYTCEATHK TS TSPIVKSF
NRNES
atgolitglacalogageaanianzglyaancaaageaciatigeaciggeacticitacegeicitalllacoecigiggea
aaageccagglgaageticagtagleegggacigageiggigaggectggglecicagigaagatticatgeaagectl
clggeiacgealteaglaacictliggataaactpgplgaageagangectagacagggleligagiggatiggacagatl
mVH_AT taleclggapatistqametaaciacaatogasaalicaagoagiasagecacaclgactycagaclsclociceageac
ageelacatgeageleancegeciaacaletgaggacietgeagictatiicigiosaaggggaggalegaletactatggt
aacclegggliciicgatgicdggggogeagggaccacggicaccgletacleageeanaacgacaceeeesicigicta
{eeaciggescclpgatelgelgeccaaactaaciecaiggigacetigagalgeelggicaagggelatiteccigaget

1+ ]
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