


Annotation Goal:
Complete Reference Genome

Genome has been fully sequenced, now it must be
annotated to create a reference genome.

-.nm i~ b e
Automated methods are not currently accurate
enough; manual annotation is necessary.

Essential tool for creation of the most efficient and
accurate species-specific conservation plan.
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Manual Annotation: Overall Strategy
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ugustus Prediction Fragments
> [ Results

Sequences producing significant alignments:
Select: All None Selected:0O
ii Alignments oy

Fragment #1

Description Accession

PREDICTED: putative vacuolar protein sorting-associated protein 13B-like isoform X3 [Citrus sinensi XP_006492901.1

hypothetical protein CICLE wv100108862mg,. partial [Citrus clementinal >gb|ESR43047.1| hypothetic XP_006429807.1

Vacuolar protein sorting-associated protein 13A, putative [Theobroma cacao] >gb|EOX982839.1| Vact XP_007048682.1
PREDICTED: uncharacterized protein LOC100245550 [Vitis vinifera] XP_ _002275536.2

PREDICTED: uncharacterized protein LOC101298156 [Fragaria vesca subsp. vescal XP_004305785.1

hypothetical protein POPTR_0001s45980g [Populus trichocarpal >gb|ERP67310.1| hypothetical pro XP_006370741.1

Putative vacuolar protein sorting-associated protein 13C [Morus notabilis] EXB26144.1
hypothetical protein PRUPE ppa000018mg [Prunus persical >gb|EMJ18863.1| hypothetical protein XP_007217664.1
XP_002518393.1

hypothetical protein PHAVU 002G32860004g. partial [Phaseolus vulgaris] >gb|ESW32513.1| hypothe XP_007160518.1

PREDICTED: LOW QUALITY PROTEIN: uncharacterized protein LOC101204937 [Cucumis sativus] XP_004139161.1

PREDICTED: LOW QUALITY PROTEIN: uncharacterized LOC101204937 [Cucumis sativus] 004157156.1

hypothetical protein PHAVU 002G3286000g [Phaseolus vulgaris] >gb|ESW32514.1| hypothetical pr 007160520.1

Max Total Query E

Accession
score score cover value

Description

hypothetical protein PRUPE ppa000018mg [Prunus persical >gb|EMJ18863.1| hypothetical protein 669 87% 0.0 XP_007217664.1

PREDICTED: uncharacterized protein LOC101298156 [Fragaria vesca subsp. vescal 661 87% 0.0 XP_004305785.1
661 87% 0.0 XP_002518393.1

Putative vacuolar protein sorting-associated protein 13C [Morus notabilis 88% 0.0 EXB26144.1

PREDICTED: putative vacuolar protein sorting-associated protein 13B-like isoform X3 [Citrus sinensi 88% oc.0 XP_006492901.1

thetical protein POPTR 0001s45980 opulus trichocarpa b|ERP67310.1] h thetical pro 88% .0 XP_006370741.1
Vacuolar protein sorting-associated protein 13A, putative [Theobroma cacaol] >gb|EOXS2839.1| Vaci 0.0 XP_007048682.1
hypothetical protein CICLE wv100108862mgq. partial [Citrus clementinal >gb|ESR43047.1| hypothetic 0.0 XP_006429807.1

unnamed protein product [Vitis vinifera] oc.o CB140035.3

PREDICTED: uncharacterized protein LOC100783352 isoform X4 [Glycine max] 0.0 XP_006594305.1
PREDICTED: uncharacterized protein LOC100783352 isoform X3 [Glycine max] 0.0 XP_006584304.1

PREDICTED: uncharacterized protein LOC100783352 isoform X1 [Glycine max oc.0 XP_006594302.1
c-5 osine-specific DNA methylase: Vacuolar protein sorting-associated protein [Medicago truncat 0.0 ABNO8303.1

hypothetical protein PHAVU 002G3286000g [Phaseolus vulgaris] >gb|ESW32514.1| hypothetical pr o.0 XP_007160520.1

hypothetical protein PHAVU 002G3286000 artial [Phaseolus vulgaris] >gb|ESW32513.1| hypotht 0.0 XP_ _007160518.1

hypothetical protein MIMGU mgv1a0233772mg. partial [Mimulus guttatus] oc.o EYU33513.1
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Initial Consensus Model
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COB LI d=ira

9 rows of data correspond to 8 closest homologous matches and our
consensus model:

Putative vacuolar protein sorting-associated protein 13B-like isoform
X3 [Citrus sinensis]

Vacuolar protein sorting-associated protein 13A putative
|Theobroma cacao]

Hypothetical protein CICLE_v100108862 [Citrus clementina]

Unche]lracterized protein LOC101298156 [Fragaria vesca subsp.
Vesca

Uncharacterized protein LOC100245550 [Vitis vinifera]|

Putative vacuolar protein sorting-associated protein 13C [Morus
notabillis]|

Hypothetical protein PRUPE_ppaooooi18mg [Prunus persica]
Vacuolar protein sorting-associated protein [Ricinus communis]

Consensus prediction model.



COB LI d=ira

@ xp_006429807
™ xp_004305785
Mxp_002275536

MExB26144

&xp_007217664
Mxp_002518393

10001

Mxp_006492901

M xp_007048682

M xP_006429807
@ xp_004305785
M xp_002275536

MEXB26144

Mxp_007217664
Mxp_002518393

10001

@ xp_006492901
M xp_007048682

M xP_006429807

M xp_004305785
@ xp_002275536

MEXB26144
MxP_007217664

@ xp_002518393

10001

Mxp_006492901
@ xp_007048682
M xp_006429807
M xp_004305785
Mxp_002275536

TFHGSLWGSSLPNLPPILNLRVRKGNVGSLSSQLEVSIGIQHVSCVLPPEYLAIIIGYFSLPDWSPY: LSEH-NEQ
NLREFLWGPSISNISPILNVRVRKE~-CGPLSSRVELCFSVOHVYCILPPEYLATIIIGYFSLSDWSSDSNDQLVTTG~HED
NFHEFLWGPSLPNLSPILNIRMTKGNAESIGSHSELSISIQHVCCILPPEYLAIVIGYFSLPDWGLNANKQPVFGK~HKH
NFHEF IWGPCLPNLSPIINVRVOKNKHSLSGSHLEVGLSLOHVYCILPPEYLAIILGYFSLPDWSSDSNK~~-TGDGMHES
NLROQFLWGPSLPSLSPILNVRVSKERCGPLSSRIEVSFGVOHVYCILPPEYLAVLIGYFSLPDWSSDSNEQPVIVG~-CEY
NLKDFIWGPSISN-PSILNLRVKKGLSGSVTSQFEVSIGIQHVYCFLPPEYLATIIIGYFSSSDWSTNLSMQLVTEN~-CDC
TER = = o o o o YFALSDWNSNSNDQPVTDG~HEY

IYSENASSILYKFEVVDSTLTVPVERDDNQLLRKVEIQOLYCSFIDKCASNSVMMDIPPKYMVPVNEKLAENNDCLNIFGRD
MDSQSENAIIYKFEVLESTLILPVESDDHQFLKTEIQQLYGSFIDECALSDVLKDIPPEYVVPENKVARTNHCLNIFGRD
IYSENASSILYKFEVVDSTLTVPVERKDDNQLLRKVEIQQLYCSFIDKCASNSVMMDIPPEYMVPVNKLAENNDCLNIFGRD
TESDNECSFVYKIEILDSVLIVPVESNDGQFLKCELEQFYCTFIQSS~LNNVLKDIPHECWVSTDKLAKRNHSLNLFGRD
INREPESDFLFKLEIVDSTLILPVKSNGSQFLNLDIQQLYCSFMDKSCSGEVLRDIPPECLVQAHEVADKSCSLNVFGRD
SDAENEGSVVYKFEILDSVLILPVESSEPQFLKAEFQQVYFSFINSSSPDNALKGIPCESLVPEDKLAKRSDCLNIFGRD
TETGNECSLVYKIEILDSTLILPMKSNEGHF LKTELQQLYCSFIDSSSLNNVLNDIPPECWVPAHKLSERNHCLNLFGRD
IVITERGNPVVYKFEILDSILILPVERDDHQFLKAELOOLYCSIILNCSPDDVLEDIPCECMVPTDEVAKANDCLNIYGRD
INHANEDSFIYKFEILDSTLILPVESNECQFLRKVEIRQLYCSFIHERISDDALKEIPRE == = m o o o e o o e e o o e e e

LILSFVLLKDGGYGCFLGEQDPGN~-~rNIILMAPVSADVWVRIPWEDKPNSEGSLASTCIMSRIQNCQIIVDDCYAYHGEF
LSLSLLLFEDD-HITFI~=--~PGNKpPrNFSLITPFSADVWIRIPSETESFSARSSDSTCIMARIGICQVFVDDFYFIGGF
LILSFVLLKDGGYGCFLGEQDPGN~-~rNIILMAPVSADVWVRIPWEDKSNNEGSLASTCIMSRIQNCQIIVDDCYAYHGF
LFLSLLSFRKDNQYS === === =NVPLIGPLCADIWVEIPCENESSCQSSPSNTCVMIRVGNCQLKPEDDHFFQGF
LSLSLLLFKDDAHDLIMFGODSAPG~~NITFIAPLSVDVWVRIPWESETLNGCSPAPMCVMVRVCNCQLIAEDGYIFSGF
VFLSFLSFKD-~HGCLSLDKDANCA~~DVTLLAPLSADIWVRLPCESESSRKSTPLTTCIMSRISECQVLAEDDHFFFGF
LFLSFLSLKDDGRSYLKFDOQDIEHV-~-DIPLVAPLCADVWVKIPCENESS~~-SSPSTICVMTRIKNCOQLMAEDAQFFHGEF
LFLSLLLCKDDGYGCLILNEDNGFEF NNITLIAPLSADVWVRLPCESEPCLNSSSASTCVMSRIANCQLHADDCYTLDGEF
——— YLDDGHGCSMFDODTDSV~~-YVSLVAPLSADVWVTIPCESESLCRSSPSITCVMTRIRDCQIMADDGHFFNGEF

DALLDVINQFSSVNDESKLFTCDVQOFLLLKRCRRENGAVSVVASDTIFIDLRFCVDSLMIKLHRLRRDSGSLKPVAKLN
EALLEIIDLFSFVQDESKSYMSDVLOFLOSKRLRKEKRAVSLLDSAMTFTEVRCYVESLLIQLNRLGKDLVLLEPIAKAE
DALLDVINQFSSVNDESKLFTCDVOOFLOLKRCRRENGAVSVVASDTIFIDLRFCVDSLMIKLHRLRRDSGSLKPVAKLN
QOGLTDIINQFSIVSDLSECFKTDVLOFLOSKRCLAQNNEDPPVLSSVNYTEVRCYVNSLSIQLNPCQRNS~~EDPIATAE
EALIDVIFQFSSIDEESKCFTSDVLOFLHSKRSLRESRAVPSKASNMMFTEARCFVNSLSIKFCCLKDPSISFEPVAKAD

D DUMNO DO DUP OLKR ASPTA ata| JRCHVUN 24 HOFT = _T7

The prediction model is missing 54 amino acids between #277-278 and 28
between #358-3509.



COB LI d=ira

54 missing residues between #277-278
28 missing between #358-359

42 missing between #683-684

4 missing between #689-690

5 missing between #2230-2231

22 missing between #2057-58

11 extra residues from #688-699

16 extra residues from #702-718



Improved COBALT data

Mxp_ 007217664

MExB26144

#xp_007048682

#xp_006370741

@xP_006594305

#xp_006594302
Mxp_006594304

@xP_006594303

10001

@xp_007217664

@ExB26144
#xp_007048682

@xP_006370741

#xp_006594305
M xp_006594302

@xP_006594304

#xp_006594303
#@10001

@xp_007217664

WExs26144

@ xp_007048682
#xp_006370741

#xp_006594305
xp_006594302
xp_006594304
#xp_006594303
# 10001

KDVCYKQRGTDFVFHLGIGEHSHLHWMDTAMELLVS IRYDEPGWOWSGGFLPDHLGDTQVEKMRNYLSGSLNMIRVEVONA
KDLCFKQRGTDHIFRLRMGEHSHLHWMDTTRELLVSVRYNEPGWOWSGSFLPDHLGDTQVEMONYVSGSSSVIRVEMONA
KDIYYKQRGTDIVYHLGVGQHSQLHWTDTTRELLISMLFDEPGWOWSGSFLPDHLGDTQVKTRNYASGAMNMIRVEVONA
KKICYKQRGTDYSVRLGIGQHHHLHWKDTTRELLVS ICFDEPGWEWSGSFLPDHLGDTQVEKMRNN~-AGVLRMIRVEVONA
KEISYKQRGTDAVFYLGIGKHDHLHWTDTTRELLVSICYNESGWOWSGSFLPDHLGDTQLKMRNYVFGTSNMIRVEVONA
KEISYKQRGTDAVFYLGIGKHDHLHWTDTTRELLVSICYNESGWOWSGSFLPDHLGDTQLKMRNYVFGTSNMIRVEVONA
KEISYKQRGTDAVFYLGIGKHDHLHWTDTTRELLVSICYNESGWOWSGSFLPDHLGDTQLKMRNYVFGTSNMIRVEVONA
KEISYKQRGTDAVFYLGIGKHDHLHWTDTTRELLVSICYNESGWOWSGSFLPDHLGDTQLKMRNYVFGTSNMIRVEVONA
KDLCYRQRGTDFVFQLGVGEHAHLHWTDTTRELLVSVRYNEPGWOWSGSFLPDHLGDTQVKLRNYVSNALNMVRVEVONA

DVSMGDEKRKIVGNFHGNSGTNLILISDDETGYMPYRIDNFSNERLRIYQORCETVETTVHSYTSCPYAWDEPCYPHRLTVE
DVSVRDERVVGSLHGDSGTMLILLSDDDTGYMPYKIDNFSKERLRIFQOKCDTFETIVHSYTSCPYAWDEPCYPHRLTVE
DVSVRDE-IVGSLOGSSGTNLILLSEDDTGYMPYRIDNFSKERLRIYQORCESLDTIVHPYTSCPYAWDEPYYPHRVTIE
NVSVKDEKIIGSLHGNSGTNLILLSDDDTGFMPYRIDNFSKERLRVYQOKCENFDTVIHPYTSCPYAWDEPCFPHRLTVE
DISMGDEKIVGNIKGNSGTNLILLSDDDTGYMPYRIDNFSKERLRIYQORCEMFDTVIHSYTSCPYTWDEPCYPRRLIVE
DISMGDEKIVGNIKGNSGTNLILLSDDDTGYMPYRIDNFSKERLRIYQORCEMFDTVIHSYTSCPYTWDEPCYPRRLIVE
DISMGDEKIVGNIKGNSGTNLILLSDDDTGYMPYRIDNFSKERLRIYQORCEMFDTVIHSYTSCPYTWDEPCYPRRLIVE
DISMGDEKIVGNIKGNSGTNLILLSDDDTGYMPYRIDNFSKERLRIYQORCEMFDTVIHSYTSCPYTWDEPCYPRRLIVE
DVSIQDEKVVGSLHGNSGTNLILLSDDDTGYMPYRIDNFSKERLRIYQOKCETFETIVHSYTSCPYAWDEPCYPHRLTVE

VPGKRVLGSYTLDDVKEYSPVQLPSSSEKRERTLHLS IHAEGATKVLHVIDSSYHILNDMKKTSVPRLREKRNDEQKQDK
VPGERVLGSYSLDEVKEYIPVDLPPSSEKPGRKLVLSVHAEGATKVLRVIDSNYHILNDTENSSGPYLREKKKQEQKQDK
VPGERIVGSFSLDDLKEYMPVHLQSTSEKPERMLLLSVRAEGATKVLSIIDSTYHILKDMEDHSTIRFQEKQKQEEKQEK
VPGORVIGSYALDDLKEYIPVQLKATAEKPERTLLLSVHAEGAIKVLGIVDSSFHVLKDVKDPSPPWFREKTKHEQKQKD
VPGERVLGSYDLDDVKEYVPVYLPSTSEKPARTFYLSVHAEGATKVLSVLDSNYHIFNDVKKSSVPLPTEKRLCDHSLVR
VPGERVLGSYDLDDVKEYVPVYLPSTSEKPARTFYLSVHAEGATKVLSVLDSNYHIFNDVKKSSVPLPTEKRLCDHSLVR
VPGERVLGSYDLDDVKEYVPVYLPSTSEKPARTFYLSVHAEGATKVLSVLDSNYHIFNDVKKSSVPLPTEKRLCDHSLVR
VPGERVLGSYDLDDVKEYVPVYLPSTSEKPARTFYLSVHAEGATKVLSVLDSNYHIFNDVKKSSVPLPTEKRLCDHSLVR
VLGERVLGSYALDDVKDYMPVYLPSTSEKPERTLRLSVNAEGATKVLCVIDSSFHILNDMKNS SAYHLREKGKHAQKQDK




Best Consensus Model

I T AT T B

Predic 17

x2 S || x1 || Reset | Zoom factor = 1.0000 Quercus lobata:valley_oak_20584:1-26145

Name Range Score
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Functional Analysis:
InterProScan 5 Results

Similar proteins

PREDIC

Structures

Length 2,593 amino acids
Filter view on

 Entry type
™ W Family

. .. 3 ; g ) )
@ E Domains @ vacuolar protein sorting-associated protein 13 (IPR026847)

Protein family membership

Repeats Domains and repeats
B site

’ Status

Detailed signature matches
v a8 Unintegrated
IPRO26847 Vacuolar protein sorting-associated protein 13

’ Colour by C 3 » PTHR16166 (VACUOLAR...)

@ domain relationship [ IPR0O09543 Vacuolar protein sorting-associated protein 13 domain
() source database
[ ] » PFOB650 (DUFL162)

no IPR Unintegrated signatures
e PTHR16166: SF86 (suUs...)
GO term prediction

Biological Process




Vacuolar Protein Sorting-Associated
Protein Family 13

Play a role in controlling the protems cychng through
the trans-Golgi network. o |

ATPase required for endosomal

trafficking.

Regulates membrane-bending
activity that generates intralumenal vessicles.

Mutations in humans cause the debilitating
hereditary neurodegenerative diseases chorea
acanthocytosis and Cohen syndrome.



L.ocalization Analysis:
PSEOIRIEReskls

plasma membrane --- Certainty= 0.600(Affirmative) < succ>

Golgi body --- Certainty= 0.400(Affirmative) < succ>

endoplasmic reticulum (membrane) --- Certainty= 0.300(Affirmative) < succ>
microbody (peroxisome) --- Certainty= 0.300(Affirmative) < succ>




L.ocalization Analysis:
TMHMM Phobius

Prediction of Predic
TMHMM result
1D Predic

HELP with output formats FT TOPO_DOM NON CYTOPLASMIC.
1/

# Predic Length: 2593 Phobius posterior probabilities for Predic
# Predic Number of predicted TMHs: 0

# Predic Exp number of ARs in TMHs: 0.1219
# Predic Exp number, first 60 AAs: 0.00049
# Predic Total prob of N-in: 0.00146
Predic TMHMM2.0 outside 1 2593

TMHMM posterior probabilities for Predic

Posterior label probability

probability

500 1000 1600 2000 2500

o ) 500 1000 1500 2000 2500
transmermbrane —— inside —— outside ——
transmembrane cytoplasmic === non cytoplasmic === signal peptide e—
# plot in postscript, script for making the plot in gnuplot, data for plot
' ' The probability data used in the plot is found here, and the gnuplot script is here.




Conclusions: Contig 18000137

Localized within the lumen of the ER, golgi complex,
or within the vacuoles and peroxisomes it packages.

Codes for a protein belonging to vacuolar protein
sorting-associated protein family 13.

Retaining a nonmutated copy of this gene may be
crucial for the oak’s survival.



Conelusions

_

The fully annotated cohtig 18000137 can be added to
the growing reference genome for Quercus lobata.

This genome can power future conservation strategies
employed to ensure that the common valley oak, a
foundational species, will enjoy prosperity with its
maximum evolutionary potential intact.






