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Data S1-3a



Data S1-3b



Data S1-4
blue: 4HG6 (bcsA, solved PDB structure, PubMed: 23222542)
red: Zci_07893 (predicted ZcCslL1 3D structure from AlphaFold)
yellow mesh: GDP-mannose docked into ZcCslL1 structure
cyan sticks: UDP-glucose in bcsA structure

Yellow rectangle zoomed-in view of the binding sites of GDP-mannose (red lines) in ZcCslL1: sticks on 
the left are the QQHRW motif (406-410), on the right are the ILDADD motif (274-278). The RMSD 
distances between the closest atoms in GDP-mannose and in the two motifs are show indicated with 
dotted lines. The superimposed binding motifs of UDP-glucose (green lines) in 4HG6 are also shown as 
cartoon view: on the left are the QRGRW motif (379-383), on the right are the VFDAD motif (244-248).

Superimposed 3D structures with ligands
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KAA3453849.1

KAA3453848.1

MBA0745998.1

MBA0775449.1

KJB59114.1

MBA0595740.1

KJB59120.1

KJB59118.1

KJB59115.1

KJB59117.1

KJB59119.1

XP 012445768.1

MBA0818374.1

MBA0837186.1

MBA0623829.1

PPD67764.1

KAB2030575.1

TYG69715.1

TYI82786.1

XP 016687097.1

MBA0720871.1

MBA0691880.1

MBA0566120.1

KAE8669430.1

KAE8666825.1

EOY16072.1

XP 017980877.1

XP 021284846.1

XP 022766380.1

OMO85804.1

OMO94237.1

OMO94235.1

CAB4267100.1

XP 008234008.1

XP 007227180.2

XP 034200151.1

PQQ19144.1

PQM41464.1

XP 021809704.1

TQD89467.1

TQD89468.1

XP 008378535.1

XP 009373176.1

XP 009373177.1

XP 024168634.1

XP 004299614.1

KAF4358352.1

XP 030485345.1

POO04041.1

PON61611.1

XP 010105884.1

XP 024930920.1

XP 015885547.1

XP 015885542.1

KAF3447305.1

KAF3445774.1

KAF5955442.1

THG03152.1

XP 028092962.1

KAF5937276.1

KAF5955205.1

XP 028075933.1

THG11611.1

THG03148.1

XP 028092980.1

KAF5955444.1

XP 028092984.1

ARU79088.1

KAF5940510.1

KAF5940509.1

THG11606.1

GFY85804.1

PSS31655.1

GFZ10029.1

PSR99997.1

KAE9445018.1

KAF7143210.1

KAF7140961.1

KAE9462083.1

THG07053.1

XP 028107552.1

XP 028107583.1

XP 028112434.1

THG01743.1

XP 028108295.1

THG06046.1

KAF5942957.1

THG06039.1

XP 028107582.1

THG07058.1

ARU79086.1

THG06031.1

XP 028108253.1

XP 028107587.1

XP 028107586.1

KAF5942519.1

THG07063.1

KAA8538042.1

RWR84067.1

RWR89897.1

XP 010269195.1

KCW66731.1

KCW66730.1

KCW66729.1

XP 010060159.1

XP 030453318.1

XP 030541566.1

XP 021896072.1

XP 021600598.1

OAY23329.1

OAY23328.1

KAF2299640.1

XP 021691299.1

XP 012078097.2

KDP32695.1

XP 012078099.1

XP 002513884.2

EEF48467.1

XP 002306586.3

KAF9855109.1

XP 034890410.1

TKR65900.1

XP 011006155.1

KAF9862729.1

KAB5557114.1

XP 024452026.1

XP 024952623.1

XP 006473011.1

KDO38405.1

GAY33474.1

KDO38479.1

KDO38478.1

KDO38480.1

ESR47268.1

XP 006434028.2

KDO80905.1

XP 015384211.1

XP 006472641.1

GAY35750.1

XP 031273073.1

XP 031275858.1

TXG52855.1

RVW65355.1

RVW56256.1

XP 034677395.1

XP 030945625.1

XP 023926694.1

XP 030947952.1

KAF3960437.1

XP 023926693.1

XP 023887829.1

XP 030946057.1

XP 018849649.1

XP 018849787.1

XP 018849792.1

KAB1199824.1

KAB1205463.1

KAB1199825.1

KAB1199828.1

KAB1199827.1

KAE8077349.1

MCI02139.1

PNX87865.1

GAU34391.1

RHN56064.1

RQO86740.1

XP 024636577.1

KEH29351.1

XP 003614994.2

RHN56069.1

XP 004513707.1

XP 003615000.1

AFK42423.1

MCH86095.1

MCI36950.1

AFK35120.1

RZB71510.1

XP 003542524.1

KRH18876.1

XP 006593568.1

KHN26073.1

KRH18879.1

ABA27032.1

QCE00518.1

XP 027939305.1

XP 007141145.1

RDY12709.1

XP 003542517.1

KHN26074.1

KYP72526.1

XP 020210341.1

TKY56239.1

XP 027939148.1

QCE00519.1

XP 017429586.1

XP 007141146.1

XP 027332820.1

KAF7816941.1

XP 028794885.1

XP 025610271.1

XP 025610270.1

XP 020983617.1

XP 025666961.1

XP 020961565.1

XP 019430850.1

XP 019430842.1

KAE9615242.1

KAF1869079.1

KAF1890120.1

KAE9605901.1

XP 019460386.1

XP 027368378.1

KAF7836720.1

KAF7836719.1

KAF7843596.1

XP 003544781.2

KHN41362.1

CAB4283390.1

CAB4313826.1

XP 023879237.1

XP 030941538.1

XP 010090549.2

EXB39755.1

RWR89896.1

GEU86637.1

KAE8709442.1

KAF5780006.1

XP 021994977.1

XP 021992313.1

KAD6796708.1

XP 021992312.1

KAD6796707.1

GEU88868.1

PWA46151.1

PWA42639.1

XP 023772625.1

CAB4113727.1

KVI07317.1

XP 024970883.1

PWA46152.1

GEZ47036.1

KAF6169334.1

KAF6149180.1

KAF6149181.1

XP 017980971.1

EOY16071.1

OMO94249.1

OMO85807.1

PNX70271.1

AES97936.2

XP 024639779.1

RHN56063.1

XP 038714807.1

XP 021743448.1

XP 021723167.1

XP 021775277.1

KNA13316.1

XP 021856881.1

XP 021760641.1

XP 010676988.1

KMT19911.1

XP 021760657.1

KAF3789177.1

XP 031504612.1

KAF3789174.1

XP 031504437.1

KAF3789183.1

XP 031503654.1

KAF3789184.1

ERN06809.1

XP 020523341.1

ERM94216.1

XP 020520104.1

ERM94215.1

VAI27565.1

VAI27562.1

XP 037439470.1

VAI27564.1

KAF7063597.1

KAF7063598.1

VAI27566.1

VAI27568.1

VAI27567.1

BAJ88558.1

BAK07818.1

KAE8779112.1

VAI27561.1

VAI27560.1

KAF7070508.1

VAI13134.1

VAI13133.1

XP 037432366.1

KAF7056891.1

EMS48350.1

KAF7070507.1

KAF7070506.1

XP 020156191.1

KAF7063596.1

KAF7063595.1

VAI27559.1

VAI27558.1

XP 037439469.1

VAI27557.1

VAI27556.1

XP 020156197.1

XP 037430851.1

VAI13136.1

VAI13137.1

KAF7056892.1

EMS48351.1

SPT16176.1

KAE8779109.1

BAK03298.1

BAJ97814.1

KAE8784494.1

TKY56677.1

KAF7063591.1

XP 034588591.1

XP 034588592.1

XP 004960680.1

XP 004960679.1

CAB3459763.1

KAF8666966.1

CAB3463454.1

KAF8725482.1

PUZ63420.1

PUZ63421.1

XP 025810275.1

XP 025810274.1

RLN01117.1

RLN27895.1

OEL26324.1

AQK93316.1

PWZ11637.1

NP 001150774.1

CAD6334236.1

XP 002440848.1

OQU77698.1

EEE62967.1

XP 015637729.1

EAY97220.1

KAF0926929.1

XP 006655132.1

XP 003566408.1

KAF8719432.1

CAB3461138.1

CAB3464891.1

KAF8703705.1

XP 025820034.1

PUZ50625.1

TVU42386.1

VAH12689.1

VAH12680.1

VAH12681.1

KAF6987394.1

KAF6987393.1

VAH12687.1

VAH12688.1

VAH12684.1

VAH12686.1

VAH12685.1

VAH12683.1

VAH12119.1

VAH12120.1

VAH12121.1

VAH12123.1

VAH12122.1

VAH12124.1

XP 037445962.1

XP 037445947.1

XP 037445956.1

XP 037445940.1

KAF6992752.1

KAF6981672.1

BAJ94829.1

BAK02381.1

KAE8807279.1

VAH14606.1

VAH14607.1

VAH14604.1

VAH14605.1

VAH14603.1

VAH14600.1

VAH14599.1

VAH14602.1

VAH14601.1

XP 037455845.1

KAF6988311.1

KAF6988312.1

KAF6988313.1

KAF6993866.1

VAH02351.1

VAH02352.1

VAH02350.1

VAH02348.1

VAH02346.1

VAH02347.1

VAH02349.1

KAF7001848.1

EMS57772.1

KAF6992751.1

KAF6992919.1

XP 020156692.1

XP 020156691.1

KAF6992920.1

PVH64561.1

XP 025801609.1

PUZ71167.1

RLM86196.1

RLN35778.1

RCV12115.1

KAF8672791.1

CAB3499607.1

CAB3499606.1

CAB3494652.1

KAF8720695.1

CAB3499810.1

KAF8723254.1

XP 034571362.1

XP 012698264.1

OEL28465.1

XP 002464704.2

EER91702.1

CAD6337105.1

CAD6339701.1

KAG0513630.1

AGT17245.1

KAF8723255.1

CAB3494859.1

CAB3499809.1

KAF8720696.1

XP 034576340.1

XP 034576341.1

TKV94076.1

RCV43113.1

XP 012698265.1

RCV43110.1

RCV43111.1

RCV43112.1

TVU30852.1

TVU30842.1

KAB8112521.1

KAB8112520.1

EEC66827.1

EEE50844.1

XP 015614030.1

BAT10565.1

XP 006661724.1

XP 015697416.1

EAY78229.1

XP 015614040.1

EAZ15852.1

XP 015697427.1

KAF0928397.1

AAN31781.1

KAF3326415.1

KAF3326416.1

XP 020104938.1

OAY78259.1

OAY68382.1

KAG0492912.1

KAG0495004.1

KAG0495006.1

KAG0492914.1

KAG0492901.1

KAG0492910.1

KAG0495002.1

KAG0492897.1

KAG0492916.1

KAG0492899.1

KAG0492898.1

KAG0492900.1

XP 020588431.1

XP 020594932.1

XP 028553833.1

PKU71965.1

PKU71964.1

PKU83906.1

XP 020687011.2

PKU69999.1

XP 020588424.1

PKA59447.1

PKA59482.1

PKA59483.1

PKA59481.1

THU45221.1

THU45223.1

XP 018677635.1

XP 018678153.1

RWV90007.1

RRT45274.1

RWW41065.1

ONK75505.1

XP 020257372.1

XP 020257371.1

XP 026664286.1

XP 017700701.1

XP 017700703.1

XP 029119354.1

KAG1334546.1

XP 029119355.1

MBA0851220.1

MBA0551889.1

MBA0707201.1

MBA0608495.1

MBA0677886.1

KJB18277.1

KJB18276.1

XP 012469861.1

MBA0581924.1

PPD95740.1

TYH79230.1

KAB2037026.1

TYI89314.1

XP 016740735.1

KJB18275.1

KJB18274.1

MBA0824574.1

MBA0794010.1

MBA0608494.1

MBA0643528.1

MBA0677885.1

MBA0707200.1

MBA0551888.1

MBA0735117.1

MBA0851183.1

PPS18835.1

KAB2094252.1

TYJ46873.1

TYH28641.1

XP 016742300.1

TYI40411.1

KHF99593.1

KAA3457354.1

KAE8715816.1

KAE8693258.1

TYG75666.1

PPD95738.1

TYH79233.1

KAB2037029.1

XP 016740734.1

TYI89316.1

MBA0581928.1

XP 012469860.1

MBA0608497.1

MBA0643532.1

TYJ46876.1

XP 016742298.1

XP 016742299.1

TYI40414.1

PPS18837.1

KHF97491.1

TYH28644.1

KAB2094255.1

MBA0677891.1

MBA0707206.1

MBA0851975.1

MBA0643531.1

MBA0851974.1

MBA0707205.1

MBA0784554.1

MBA0794013.1

MBA0735120.1

MBA0824578.1

MBA0824577.1

MBA0643530.1

MBA0643529.1

MBA0608496.1

KAB2037028.1

TYH79232.1

PPD95739.1

KJB18279.1

XP 012469862.1

MBA0581926.1

MBA0824576.1

MBA0761064.1

TYJ46875.1

TYI40413.1

KAB2094254.1

XP 016743071.1

MBA0824575.1

MBA0735119.1

MBA0851544.1

MBA0707204.1

MBA0551890.1

MBA0794012.1

MBA0677889.1

XP 007048008.2

EOX92166.1

EOX92165.1

XP 021274266.1

XP 021275037.1

OMO56013.1

OMP04136.1

XP 022773868.1

XP 031249923.1

XP 021903725.1

XP 030499144.1

KAF4370555.1

EXB39759.1

XP 024017562.1

PON47824.1

PON65303.1

XP 011030963.1

XP 011030962.1

XP 034892496.1

XP 034892506.1

XP 002306319.2

KAF9853794.1

KAB5556526.1

XP 024461094.1

PNT27890.2

KAF9849072.1

XP 034907465.1

KAB5548136.1

KDP46871.1

XP 021678390.1

XP 021630061.1

XP 002533209.2

EEF29180.1

KAF2323034.1

KAF2323016.1

XP 021655994.1

XP 021655996.1

XP 021655992.1

XP 021655991.1

KAF2323022.1

KAF2323023.1

XP 021653340.1

XP 021661640.1

XP 021656133.1

KAF2323015.1

XP 021655993.1

KAF2323021.1

XP 025015704.1

EEF28294.1

EEF28295.1

XP 002533211.2

EEF29182.1

GAY66592.1

XP 006428155.1

KDO47045.1

KDO47044.1

KDO47046.1

KDO47047.1

TXG69142.1

XP 038689410.1

KAF5749820.1

KAF5749821.1

XP 038689402.1

XP 021802139.1

XP 021834497.1

PQM36022.1

PQP96562.1

BBH05671.1

XP 034221439.1

XP 007207450.2

XP 008246145.1

XP 008234901.1

XP 008245047.1

CAB4313820.1

CAB4283387.1

KAB2597372.1

XP 009378537.1

XP 028960755.1

TQD87576.1

XP 024178162.1

XP 024178158.1

XP 024178159.1

XP 024178164.1

XP 024178161.1

XP 024178163.1

XP 011465756.1

XP 011465749.1

XP 011465743.1

XP 011465746.1

XP 024932394.1

XP 015890918.1

XP 015890919.1

XP 015890920.1

XP 024932393.1

KAF3441031.1

XP 010646883.1

XP 010646882.1

CAN74231.1

RVX23609.1

CBI33033.3

RVW57523.1

XP 019073945.1

XP 034689767.1

XP 034692339.1

XP 034692338.1

CBI18831.3

XP 010647401.1

RVX23606.1

RVW57526.1

CBI33035.3

XP 010646884.2

XP 023919089.1

XP 030975716.1

KAF3951398.1

GAV65382.1

KAE7998116.1

XP 018850817.1

PNX89898.1

PNX89884.1

PNX75360.1

GAU16345.1

GAU16344.1

PNX60407.1

PNX63906.1

PNX56885.1

PNX87265.1

PNY15092.1

GAU16343.1

PNX55095.1

PNY15091.1

XP 003598254.1

AFK33638.1

RDX90984.1

XP 004499668.1

AES68503.1

XP 024634050.1

AFK37837.1

XP 003598248.1

XP 003598253.1

RZC10056.1

KRH56362.1

XP 014632364.1

XP 014632365.1

XP 014632366.1

KRH56363.1

QCD95418.1

XP 027921857.1

XP 014498655.1

XP 017424508.1

XP 020208097.1

XP 029126117.1

KYP32831.1

XP 020208978.1

KYP31419.1

RDX58273.1

TKY49863.1

TKY49862.1

XP 027333458.1

XP 027333412.1

RYR55885.1

XP 025702371.1

RYR55886.1

XP 025702370.1

XP 015967874.1

XP 016204531.1

QHO19389.1

XP 020974775.1

XP 029145749.1

XP 029145748.1

XP 028763814.1

XP 028755065.1

XP 028755093.1

XP 028755064.1

XP 028763803.1

KAF7839978.1

XP 028245438.1

KRH43224.1

XP 003531362.1

RZB69234.1

KRH15970.1

KHN38194.1

XP 028233151.1

XP 003524272.1

KOM30688.1

XP 017422987.1

XP 014509995.1

XP 027917247.1

QCD84720.1

XP 007159721.1

KYP45218.1

XP 020236930.1

RDX62862.1

TKY60311.1

XP 027366047.1

XP 019462970.1

OIW00420.1

KAE9610288.1

KAF1875404.1

AFK38496.1

PNX78859.1

PNX78860.1

PNX97376.1

ADD09589.1

GAU19758.1

XP 003630057.2

XP 004504050.1

XP 015956009.1

XP 016189924.1

XP 028776557.1

XP 028789051.1

KAF7834266.1

XP 018717886.1

KCW54469.1

XP 010040458.1

XP 018722132.1

KCW45203.1

XP 010040461.2

KCW54466.1

KCW45202.1

XP 010040460.1

XP 010027979.2

KCW54639.1

KCW44382.1

XP 010041398.1

XP 010030465.1

XP 030535083.1

XP 030468690.1

XP 030535073.1

XP 010030416.1

PON65306.1

PON47823.1

XP 010090552.1

EXB39756.1

XP 024017545.1

ESR41394.1

XP 006428154.2

XP 006464246.2

KDO47043.1

XP 031249907.1

TXG60640.1

TEY77842.1

TEY45225.1

XP 012842285.1

EYU33338.1

XP 012829877.1

XP 011083397.1

PIN24738.1

XP 020550982.1

XP 011083469.1

GFP86518.1

CDP20281.1

XP 027090946.1

XP 027149258.1

XP 027093453.1

XP 019175271.1

XP 019175270.1

XP 031091684.1

KAA8522501.1

KAA8522502.1

XP 010269194.1

PRQ48842.1

CAB4313822.1

BAW35423.1

KAF7815584.1

KAF7815585.1

KAF7815595.1

KAF7815596.1

KAF7815600.1

KAF7815591.1

KAF7815589.1

KAF7815593.1

KAF7815594.1

KAF7816946.1

KAF7816945.1

KAF7816944.1

KAF7816943.1

KAF7816947.1

KNA10970.1

RCW18840.1

XP 028212868.1

KHN31402.1

RZB50169.1

RCW18841.1

XP 028212869.1

XP 014625917.1

RCW18839.1

XP 014619143.1

KRH31338.1

RZB73202.1

KHN44363.1

XP 014493288.1

XP 017417530.1

XP 027919255.1

XP 007163674.1

RDY06317.1

XP 020214213.1

XP 020214220.1

TKY47683.1

XP 027336917.1

PNX93317.1

PNX93759.1

MCH99785.1

GAU49959.1

GAU49960.1

XP 024634213.1

XP 003601915.1

XP 024634214.1

XP 004502398.1

XP 004502399.1

RYR35218.1

XP 015944024.1

XP 015944025.1

XP 025622691.1

XP 016182497.1

XP 016182496.1

XP 028776504.1

KAF7834451.1

XP 021822125.1

XP 021822123.1

PQQ16612.1

CAB4314226.1

CAB4283748.1
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XP 002907844.1 KAF4042620.1 KAF4143186.1 RAW42237.1 KAF1773812.1 TDH67448.1 XP 024575010.1 RMX68119.1 OWZ12821.1 KAE8949301.1 KAE9138284.1 KAE8963500.1 XP 009526373.1 RLN63232.1 KAF4322085.1 RLN89663.1 RLN50126.1 KAF1334394.1 TYZ64543.1 TMW62890.1 GAX92201.1 CCA15861.1 CCI46208.1 CCI46206.1 CCI46718.1 CCA15900.1 GAX96449.1 TMW62428.1 RHZ40176.1 RHY38969.1 RHZ12172.1 RHY23377.1 RLO07401.1 RHY74103.1 RHY68127.1 RHZ19316.1 RHY82447.1 KAF0724490.1 XP 009844603.1 RHY28483.1 XP 008873705.1 KAF0737059.1 KAF0693893.1 AIG55998.1 OQR90652.1 XP 012197241.1 XP 008621770.1 XP 008621771.1 XP 012197240.1 AIG55999.1 AIG56483.1 XP 012205706.1 XP 012193807.1 XP 008607442.1 OQR97623.1 AIG56251.1 AIG55478.1 OQS04806.1 EFX85489.1 TNV70791.1 XP 001453880.1 ETL84023.1 ETO65862.1 ETP35064.1 ETK77340.1 XP 008912122.1 KUF78944.1 ETL30779.1 KUF94940.1 ETP06974.1 KAF4139608.1 KAF4030319.1 XP 002897187.1 KAF4131567.1 RAW37407.1 POM73321.1 POM74288.1 OWZ19778.1 KAE8878330.1 KAE8942405.1 KAE9018691.1 KAE9350253.1 KAE9035493.1 KAE9031805.1 KAE9347959.1 XP 009534050.1 RLN46317.1 KAF4321155.1 RLN62191.1 RLN60765.1 RLN98154.1 KUF94939.1 XP 008912121.1 ETP35063.1 RAW37410.1 KAF1786350.1 OWZ19777.1 POM74289.1 POM73320.1 KAE9031814.1 KAE9347960.1 KAE8878329.1 XP 009534051.1 RLN56356.1 KAF4321154.1 RQM10766.1 RMX65468.1 RLN90836.1 RLN71391.1 KAF1315163.1 KAF1315162.1 KAF1315148.1 KAF1315161.1 TYZ67076.1 TYZ59990.1 TYZ65692.1 TYZ64722.1 ETL84019.1 ETI37115.1 ETP06970.1 KUF78941.1 XP 008912118.1 ETK77336.1 KAF4139604.1 XP 002897184.1 KAF4030323.1 RAW37389.1 KAF1786346.1 KAF1778034.1 XP 024572332.1 TDH69938.1 RMX65477.1 RQM10771.1 OWZ19775.1 KAE8878293.1 KAE8942394.1 XP 009534041.1 RLN60766.1 KAF4321156.1 RLN71389.1 RLN90838.1 RLN71388.1 RLN90839.1 TMW59516.1 TMW59519.1 TMW59521.1 TMW59560.1 TMW66886.1 TMW66884.1 TMW66885.1 TMW66883.1 GAX93949.1 TMW66882.1 TMW66881.1 GAY00060.1 GAY04503.1 TMW65015.1 TMW65013.1 CCA17636.1 CCI40532.1 TYZ56981.1 KAF1322460.1 RHY20577.1 RLO04677.1 XP 009824071.1 KAF0716293.1 RHY56047.1 RHY07645.1 RHY62246.1 RHY80456.1 RHY77974.1 RHY27084.1 XP 008865722.1 KAF0732955.1 KAF0682862.1 RQM26404.1 XP 009824069.1 RLO04676.1 RHY07646.1 RHY80462.1 RHY20579.1 RHY77975.1 RHY62249.1 KAF0682861.1 KAF0712795.1 XP 008611988.1 XP 012195253.1 OQR80688.1 OQR81607.1 XP 012194967.1 XP 008621383.1 AIG56138.1 OQS00243.1 RHZ04955.1 RHY97581.1 RHY55622.1 RHY69540.1 RHY19445.1 KAF0710674.1 XP 009827381.1 XP 009827383.1 XP 009827382.1 RQM18786.1 RHY48906.1 RHY27474.1 RHY24840.1 XP 008864277.1 KAF0693388.1 KAF0726106.1 KAF0723100.1 KAF0726110.1 KAF0747235.1 RHY95631.1 XP 009828012.1 XP 008867146.1 RHY35494.1 KAF0738001.1 KAF0738000.1 KAF0685185.1 XP 008613865.1 XP 012207615.1 OQR88038.1 OQS04479.1 KAF0730656.1 KAF0730655.1 KAF0730657.1 XP 012199484.1 XP 012199482.1 XP 008603852.1 XP 008603849.1 AIG56426.1 OQR81974.1 AIG55747.1 OQR81977.1 GAO52481.1 XP 019021184.1 GAO46054.1 XP 019026750.1 TFK94543.1 RDX40625.1 RPD58230.1 PIL34286.1 TBU40671.1 XP 007370314.1 OJT05875.1 XP 008044342.1 OSD00299.1 CDO75930.1 EPT02267.1 KZT63553.1 TFY68001.1 EMD35774.1 OCH89974.1 KZT00001.1 PCH34760.1 XP 012177770.1 XP 027616701.1 THH32699.1

KAF7799160.1 PSR77087.1 THG97120.1 XP 007400455.1 W8QRE4.2 OBZ72766.1 XP 009551166.1 KZV64525.1 KZT30240.1 TFK51394.1 XP 007868437.1 XP 007388594.1 KAG0706082.1 OAX42291.1 KIJ67875.1 KAF8842992.1 XP 007766771.1 THH09961.1 KZP22913.1 KIM87823.1 KII90335.1 KAF4565599.1 KAF4588097.1 KAF9495526.1 XP 036625707.1 KAF7365057.1 XP 037218253.1 KAF8227460.1 KAF8648883.1 KAF8634321.1 KAF5370616.1 ESK83665.1 KAF9051055.1 KAF8919940.1

TFL00181.1 KAF9784762.1 KAF8912130.1 KDR73666.1 CAA7270937.1 KAF8163637.1 KAF9053006.1 KJA26989.1 KAF8646009.1 XP 007305828.1 XP 036625695.1 KDQ22658.1 KAF9495515.1 KAF4583822.1 KAF4588082.1 KAF6763595.1 KZT39126.1 KZS92435.1 KIJ45501.1 KAF8529477.1 KAF8529478.1 KZW03217.1 EJD34486.1 KAF3158245.1 KAF3158246.1 KAF3185667.1 TGJ64354.1 KAF3092170.1 KAF3163535.1 KAF3205654.1 XP 011124839.1 RVD89850.1 KAF3904722.1 KAF3942349.1 EWC43504.1 KAF3918632.1 EPS45290.1 RPA75887.1 TGZ77231.1 OXH30341.1 OXC69625.1 OWT38661.1 OWZ75771.1 OWZ64563.1 OXG15515.1 OWZ39726.1 OXB36369.1 OWZ53258.1 XP 012050366.1 OWZ39387.1 OXG39904.1 OXG30562.1 XP 024513095.1 XP 774830.1 KIR86408.1 XP 003194763.1 KAE8543542.1 KIR45538.1 KIR64079.1 KIR72135.1 KIR26630.1 XP 031861486.1 OCF32470.1 OCF38455.1 XP 019001595.1 OCF78900.1 XP 019049872.1 XP 018259465.1 XP 019010085.1 OCF77462.1 XP 019001276.1 OCF36128.1 OCF39304.1 XP 018260013.1 XP 019007947.1 ORY28817.1 XP 019042739.1 XP 021874643.1 GFZ47072.1 XP 028478105.1 XP 007008252.1 RXK37840.1 EKD01579.1 XP 014182079.1 KAF8674030.1 KAF4833678.1 KAF4921867.1 KAF3810983.1 XP 036499472.1 EQB51834.1 KAF4818471.1 KAF4840968.1 KAF5509888.1 XP 031881309.1 KAF0324808.1 XP 037183492.1 KAF4869084.1 KAF6807949.1 KAF6806270.1 TDZ15135.1 TDZ27890.1 TEA15499.1 TDZ67846.1 XP 036579900.1 KAF2180649.1 RSL48995.1 XP 001800923.1 KAF1918383.1 XP 033675671.1 KAF3046091.1 XP 014551205.1 PVH93545.1

CVK96123.1 XP 007829391.1 KFZ14894.1 OBT54256.1 KFZ14011.1 OBT41893.1 PVH89711.1 RDW75744.1 PMD22184.1 KFZ12520.1 XP 018133146.1 KFY71918.1 OBT51570.1 OBT45770.1

KFY11613.1 KFZ19548.1 KFY09776.1 KFY43611.1 XP 003048851.1 RSM17865.1 KAF5012825.1 KAF4830110.1 KAF0316264.1 XP 036492912.1 KAF3799914.1 EQB50803.1 KAF4850319.1 KAF4868502.1 KAF4823696.1 XP 031877378.1 XP 037175476.1 KAF4903970.1 TDZ32837.1 TDZ60844.1 TEA12217.1 TDZ16645.1 XP 036582261.1 KAF9870464.1 OLN87688.1 XP 018153787.1 TIC93954.1 KZL73248.1 KZL75336.1 KXH46043.1 RSL79152.1 RTE75800.1 RSL88504.1 RMJ17446.1 RSM08503.1 XP 003039637.1 RSL49810.1 KAF4988731.1 XP 007919482.1 KFY90549.1 KFZ02881.1 KFY49690.1 OBT68194.1 KFY28448.1 OBT81321.1 OBT46860.1 XP 018127533.1 PVH82099.1 KAF7524347.1 WP 199185789.1 PJE95845.1 WP 098755329.1 WP 147782492.1 WP 120762315.1 WP 125777347.1 WP 150461461.1 WP 161917456.1 WP 148256926.1 ADB31179.1 WP 077013748.1 WP 197938776.1 WP 107266931.1 WP 189138362.1 PZN41957.1 WP 129669083.1 WP 163742129.1 WP 073897210.1 WP 119659214.1 WP 123302845.1 WP 119660872.1 WP 131982640.1 WP 184821650.1 WP 069111587.1 WP 092625501.1 WP 111252753.1 WP 159841404.1 WP 130490001.1 WP 199514748.1 WP 107069136.1 KIF76885.1 WP 052456998.1 NUP38371.1 WP 189935245.1 GHH83333.1 WP 169395992.1 WP 195894689.1 SFK93249.1 WP 130445471.1 RZU16251.1 WP 156994151.1 MQA79195.1 MQA11249.1 WP 181865552.1 WP 177148147.1 WP 192657516.1 NYI63600.1 WP 179629545.1 SDS56085.1 WP 091524600.1 WP 125776885.1 RIX31385.1 WP 199706390.1 WP 108252774.1

WP 085368947.1 WP 052207296.1 WP 022901021.1 WP 120789667.1 WP 108252760.1 WP 116756093.1 RKS77465.1 WP 121192503.1 WP 169398602.1 WP 137248720.1 WP 061292943.1 WP 196443516.1 MBG0830738.1 WP 068925200.1 WP 189245431.1 WP 139628045.1 WP 153261361.1 WP 185088696.1 WP 155356777.1 WP 062334309.1 WP 013132562.1 WP 182703843.1 WP 119728136.1 WP 140175819.1 WP 103939930.1 WP 040272489.1 WP 152477075.1 PLS78908.1 CAA9449485.1 WP 132692367.1 WP 197735495.1 HHS55082.1 TMC89016.1 HCI81120.1 GHO91632.1 BBH95417.1 WP 083227775.1 OCX54816.1 MBD0294089.1 MBD0277750.1 MBA4197406.1 WP 041620637.1 ADQ78827.1 HDS07145.1 HGT28101.1 NMC42009.1 WP 186423052.1 WP 100304282.1 WP 092250606.1 WP 100042206.1 CUX65510.1 WP 195627643.1 WP 138309953.1 WP 195633564.1 WP 195638844.1 MBE5968461.1 HCD46425.1 WP 154520528.1 WP 004624646.1 WP 027630360.1 WP 191371918.1 WP 013780698.1 NDL68405.1 WP 132016157.1 NLN66250.1 API85513.1 REJ22061.1 QHZ99182.1 WP 094093730.1 WP 068696725.1 WP 088073691.1 RPI92410.1 WP 045234844.1 MBE7434613.1 KAA0272562.1 HGR86953.1 MBE0672566.1 NLG29407.1 WP 066861957.1 WP 161695168.1 WP 162642707.1 MBE3086781.1 KPJ90226.1 NIS79263.1 TEU21760.1 HFX58140.1 HFV11446.1 MBC7319465.1 HHV81235.1 NLG83990.1 PMQ01279.1 PUU94958.1 NMB46812.1 PZN42397.1 PZN09129.1 WP 068137600.1 API85514.1 HEW91470.1 HGU07618.1 RLE66972.1 OGQ99429.1 WP 025491096.1 WP 154466657.1 WP 021639649.1 WP 102288411.1 WP 118681660.1 WP 069157317.1 WP 138313444.1 WP 118041776.1 WP 147576527.1 WP 073277975.1 NLP34294.1 WP 117767656.1 SCG88177.1 MBD9013974.1 WP 077613159.1 WP 120426802.1 WP 112278710.1 WP 057890245.1 WP 148467006.1 WP 168900236.1 RRG07846.1 WP 069825037.1 WP 008841704.1 WP 099203789.1 BCN30880.1 BBF45252.1 WP 167955689.1 RHV51012.1 MBC8565745.1 WP 195543484.1 WP 158662552.1 WP 187536100.1 WP 110933430.1 WP 015847650.1 WP 168121657.1 WP 015326008.1 WP 068717364.1 MBB2181415.1 WP 058304173.1 HGE85514.1 HHG53322.1 NNM67049.1 PIR03602.1 NOX34221.1 MBF0569951.1 MBF0121921.1 MBF0594733.1 MBF0387125.1 MBF0330768.1 MBF0619585.1 NTV29563.1 MBF0489757.1 MBF0511335.1 MBF0570757.1 MBI4309041.1 MBF0385956.1 OGX05965.1 MBF0483198.1 MBF0479504.1 MBI5415730.1 MBI5149974.1 HCI45077.1 HBO97556.1 MBI5024532.1 MBI3617969.1 OGX38564.1 OGX55682.1 OGX07458.1 OGW97710.1 MBF0532852.1 MBF0523028.1 RKY40021.1 OQX81239.1 HIE35930.1 OQX88170.1 RKY34069.1 RKY46515.1 HDN85746.1 OGW99973.1 HAH20597.1 MBD3246544.1 OPX30958.1 NQT95206.1 TRZ81353.1 NQT90015.1 RKY34829.1 RKY28606.1 OQX54473.1 RKY39830.1 MBI5698851.1 PIS28654.1 MBD3271177.1 RLD18980.1 OGX00938.1 OGW78761.1 OGW85355.1 OGU68458.1 OGU79614.1 MBI3125521.1 KAF0140456.1 KAF0150810.1 MBE0538843.1 HCY78003.1 RPI62570.1 HFO52334.1 MBI5808641.1 MBI5730324.1 NJD21062.1 PKL82428.1 MBI1937151.1 NCQ19577.1 PIP76764.1 NCS82380.1 PIX00072.1 OIO18093.1 HGR19903.1 NMB83246.1 WP 124991395.1 MWN75178.1 PLX12642.1 WP 162845371.1 WP 166966699.1 WP 194739972.1 WP 073407243.1 WP 096349551.1 WP 194102023.1 WP 113662085.1 WP 173272754.1 WP 194127925.1 KUO59100.1 RPI73242.1 HAF14030.1 HAF21420.1 PYT00248.1 PYS62899.1 PYS43299.1 PWT79887.1 KAA0265668.1 NUM72222.1 MBI2419764.1 OGU30234.1 AGN70391.1 HEL92393.1 MBI2430330.1 HAP35795.1 KAB2925648.1 NUN69242.1 RPI03749.1 HCA78521.1 MBI5472316.1 RIK72581.1 NUM75551.1 KAA0230225.1 WP 128564602.1 WP 106808414.1 SPF41869.1 WP 186747671.1 WP 109485202.1 TAJ87906.1 KAF0100984.1 OYY36903.1 NQW53675.1 TAJ26055.1 ODT21298.1 WP 020698330.1 TAJ85968.1 OFW98508.1 TAJ42056.1 NDH61755.1 MBI3196350.1 WP 182194729.1 WP 181534795.1 WP 182143269.1 WP 181527255.1 TMJ27368.1 WP 170920993.1 WP 170303396.1 GEP58365.1 MBI2741288.1 MPZ34814.1 SEO69360.1 WP 199604739.1 TXL82433.1 WP 178133210.1 WP 178130747.1 TWT03910.1 WP 126281574.1 WP 091437308.1 WP 018389648.1 WP 131834322.1 WP 152304537.1 WP 013165310.1 MBE1312734.1 WP 159597759.1 WP 144343999.1 WP 163076083.1 WP 183187854.1 PZQ83262.1 WP 170013208.1 WP 029351148.1 WP 161539554.1 RAU23733.1 WP 024081909.1 OYU47439.1 MBI5800103.1 MBI2517046.1 NIO87783.1 WP 042203149.1 WP 042176775.1 WP 039873206.1 WP 090714037.1 WP 068724375.1 WP 054940582.1 WP 183275672.1 GFP74087.1 MBK1810397.1 NLP34583.1 NLL73959.1 WP 193415026.1 WP 155605084.1 WP 095263947.1 WP 199558822.1 WP 175370111.1 HHW23714.1 NLU51314.1 NLL35599.1 NLM61141.1 WP 071130108.1 WP 051685575.1 MBE6559682.1 MBE6725026.1 MBE6593486.1 MBE7000860.1 WP 130490187.1 WP 018170296.1 WP 076322347.1 WP 098741676.1 WP 194540671.1 WP 113059266.1 WP 071222233.1 WP 090910103.1 WP 036643919.1 WP 076151207.1 WP 148248344.1 WP 006207894.1 WP 152824866.1 WP 023960064.1 WP 077570086.1 WP 167201248.1 WP 132310561.1 WP 015846734.1 WP 040951848.1 WP 199017294.1 WP 029193727.1 WP 068779024.1 WP 127003156.1 OJU12073.1 CCX93063.1 WP 023355338.1 WP 198890072.1 TVP95965.1 HDZ12326.1 HDL77971.1 GBE28100.1 HDK35394.1 NOY76794.1 HHS78690.1 HDP97672.1 RKY50785.1 RKY49223.1 MBC8491513.1 RIK65789.1 NUM73616.1 KAA0227447.1 NUM65037.1 NND70018.1 WP 136876561.1 KAA3651223.1 MBI5028973.1 WP 161091277.1 WP 161096307.1 WP 161084865.1 WP 176361445.1 WP 117012541.1 WP 152807713.1 WP 008443752.1 WP 152837905.1 WP 070268328.1 WP 070359602.1 WP 176653043.1 NVM76686.1 WP 176646670.1 WP 155464518.1 WP 161006527.1 WP 092280505.1 MBB3220327.1 WP 137314973.1 WP 130187277.1 WP 145874746.1 TWI61531.1 WP 199754729.1 WP 155472841.1 VXC52953.1 WP 159705225.1 WP 135205504.1 WP 186917599.1 MBI3713908.1 WP 186941592.1 WP 090176453.1 WP 154373467.1 WP 161037649.1 MBC7916255.1 TSA15171.1 WP 011463414.1 WP 193906887.1 WP 142596987.1 VUD59499.1 WP 041523714.1 MBB5210833.1 WP 161858063.1 WP 160154994.1 EAR08305.1 WP 154650967.1 WP 196161402.1 WP 095366028.1 NQZ89599.1 MAW23476.1 WP 082568131.1 KQV47434.1 KQV95689.1 WP 082532433.1 WP 198119523.1 WP 131146687.1 WP 189420069.1 RYZ27449.1 RYY02791.1 WP 102770367.1 RZA06042.1 WP 062064810.1 HCS65369.1 WP 039912519.1 WP 049631638.1 WP 151034938.1 WP 087469063.1 WP 019601004.1 WP 028883630.1 WP 018014032.1 WP 015820516.1 WP 018415656.1 WP 028886293.1 WP 045826631.1 WP 020208724.1 WP 011469469.1 WP 015046699.1 WP 044831842.1 WP 044839009.1 NBT43112.1 MBT79610.1 WP 119502995.1 WP 016955046.1 WP 175023296.1 MQA23680.1 WP 070360872.1 WP 116991070.1 WP 176650331.1 SHN40063.1 WP 072787556.1 WP 161079718.1 WP 073223580.1 SHH71374.1 WP 189420058.1 RZA05906.1 WP 087467189.1 WP 176736583.1 AKJ27336.1 MBI86547.1 MBA64743.1 HIA31058.1 MBH11021.1 MBJ12619.1 MAV69359.1 NQU66367.1 MAJ43764.1 RKY24673.1 OHB53316.1 MBC8378225.1 RYG35078.1 HGY05676.1 NMC81821.1 NMC83641.1 HCE01042.1 KRP31194.1 KRO61279.1 RYX86812.1 MBI3996412.1 MBI4363206.1 MAE26164.1 HBF03275.1 MAN30927.1 HIL69720.1 HIG29046.1 WP 197491490.1 OAI01330.1 PPD03818.1 OAH99981.1 WP 197492604.1 WP 052142292.1 WP 181049859.1 OAI17574.1 WP 197471816.1 WP 160167670.1 OAI04368.1 WP 197491449.1 PPD39317.1 WP 197488525.1 OAI13033.1 QBC26421.1 WP 165385921.1 PKD40988.1 WP 165786277.1 WP 192393305.1 WP 192375223.1 WP 197471893.1 OAI11656.1 NJA06426.1 MBC8009156.1 WP 060646710.1 WP 057301367.1 WP 047673278.1 WP 029197120.1 ANS77092.1 WP 083180124.1 WP 193626200.1 WP 145474623.1 WP 016898854.1 WP 049386593.1 WP 145412558.1 WP 049385414.1 WP 049386597.1 WP 099089807.1 HCE34245.1 CCY04672.1 OQC14807.1 WP 124741300.1 WP 134258933.1 WP 060704120.1 WP 158321519.1 WP 062350643.1 WP 087298864.1 WP 185259114.1 MBE5790741.1 NCC52941.1 OQA23829.1 MBI5526870.1 WP 074884461.1 WP 103869183.1 MBE5839192.1 WP 092323052.1 WP 022776960.1 NLE03008.1 WP 006779148.1 NBD37103.1 NQV15558.1 CCA17747.1 CCA20681.1 CCI11525.1 AZI17058.1 WP 164463552.1 WP 065464451.1 WP 165542326.1 WP 052790531.1 WP 065505345.1 WP 060618413.1 WP 060867818.1 WP 165542604.1 KAB6777654.1 WP 198554000.1 WP 025332406.1 WP 198546590.1 WP 065438671.1 AEI96988.1 WP 041473689.1 PKY76156.1 WP 165541399.1 WP 193020980.1 WP 198547956.1 WP 003833324.1 MBD9019700.1 WP 179134871.1 WP 195215218.1 WP 074525155.1 WP 187325012.1 WP 198554077.1 RDX33267.1 WP 052829470.1 WP 052787955.1 QFZ80673.1 WP 042994287.1 WP 052829039.1 WP 165502070.1 RDX21693.1 WP 181894960.1 WP 186278247.1 WP 171024850.1 WP 165505799.1 WP 014484122.1 WP 165541816.1 WP 077320747.1 WP 065452793.1 WP 065458401.1 WP 191137453.1 MBD3901585.1 RDX27008.1 WP 065454358.1 RGJ88510.1 WP 181972930.1 WP 195952152.1 WP 049137196.1 PAK17890.1 WP 065445217.1 WP 165506268.1 BAJ71695.1 WP 041473880.1 KAB7018647.1 KAB7023236.1 WP 165587904.1 WP 165588127.1 WP 012472215.1 KAB6956380.1 KAB6924123.1 WP 165506779.1 WP 198554175.1 WP 015439081.1 WP 198553953.1 QFV12894.1 RDX30324.1 WP 025299964.1 WP 103619960.1 WP 168770769.1 WP 019728190.1 WP 025263151.1 AUD67695.1 BAR00515.1 WP 180374824.1 WP 142931865.1 WP 021649718.1 WP 195928235.1 WP 174767917.1 WP 106648890.1 AHJ19787.1 PKY89850.1 WP 180948937.1 MBK1774561.1 KAB6793428.1 VUW83518.1 WP 193642060.1 WP 060620704.1 ALE09362.1 WP 065436310.1 WP 182431882.1 RHJ17274.1 WP 193020075.1 WP 186277986.1 WP 185968249.1 WP 071478169.1 WP 162859293.1 WP 174773838.1 WP 065474136.1 WP 077323870.1 WP 012577020.1 BAJ68219.1 WP 154536298.1 MSR96108.1 WP 013141173.1 WP 165505851.1 WP 007053911.1 WP 165499301.1 EPE38493.1 WP 032740878.1 BAJ67165.1 WP 165506726.1 WP 195607259.1 KAB7221651.1 WP 165501581.1 AAN25544.1 WP 164928291.1 WP 165541624.1 WP 047379256.1 WP 165506487.1 EIJ24624.1 WP 032735565.1 WP 195554642.1 EIJ25069.1 WP 165499630.1 WP 198546277.1 RHJ56271.1 WP 182427220.1 WP 165500561.1 WP 169051305.1 AIW44128.1 WP 172476843.1 BCB69194.1 WP 165541160.1 KAB7206679.1 EIJ28330.1 KAB7197393.1 WP 165500806.1 WP 165542443.1 WP 165541743.1 WP 065464782.1 WP 165507020.1 KFI73781.1 WP 165540953.1 RDX32417.1 WP 181895531.1 WP 198553420.1 WP 100493593.1 WP 049183463.1 WP 033519121.1 WP 117717707.1 WP 187330813.1 WP 131209102.1 WP 161388844.1 WP 032737528.1 WP 118214055.1 WP 100986863.1 KAB7375980.1 WP 116492502.1 WP 131220577.1 WP 131215755.1 KAB6888203.1 PKC99280.1 WP 101014577.1 WP 069483901.1 WP 137658474.1 WP 196034513.1 WP 117833451.1 WP 116465597.1 WP 032682705.1 ADQ02850.1 KAB7380855.1 KAB6878156.1 WP 131215012.1 KAB7440089.1 KSA08511.1 WP 118069222.1 WP 131222514.1 WP 115779393.1 WP 100968029.1 WP 101011481.1 WP 162491388.1 RDX15603.1 WP 117646729.1 KAB7368111.1 KAB6916069.1 KAB7431089.1 KAB7368895.1 PKC90038.1 OQM67368.1 WP 165502332.1 KAB7363554.1 TCF12978.1 WP 181992071.1 RGX23257.1 WP 165502211.1 WP 165501099.1 WP 101622456.1 PLS27823.1 WP 051923062.1 WP 152973501.1 WP 152595075.1 KFI89118.1 WP 164999808.1 QAY33793.1 WP 193530820.1 NMA53401.1 KFI61902.1 WP 152595996.1 WP 081883109.1 KFI84007.1 WP 152597084.1 RGJ10053.1 WP 117783621.1 WP 194150248.1 KXS24424.1 WP 034880874.1 WP 080704337.1 RGK15539.1 RGU33923.1 WP 182425367.1 WP 182279638.1 RHH12812.1 RGI75025.1 WP 065447151.1 WP 186281659.1 WP 195943054.1 WP 011743525.1 WP 187324933.1 WP 039199095.1 WP 186364411.1

WP 186291092.1 WP 180753401.1 PIB85459.1 MZL91164.1 WP 181973115.1 RGL16509.1 MZM92704.1 WP 195248164.1 WP 174767737.1 WP 180753709.1 PIB82018.1 WP 033500424.1 WP 195224121.1 WP 195506520.1 WP 179134314.1 WP 003834144.1 WP 033512529.1 WP 171025357.1 OKY90595.1 WP 055063567.1

WP 186277674.1 KAB5844180.1 KAB5910530.1 WP 055055064.1 WP 181989735.1 RGU86308.1 WP 046999778.1 WP 080863647.1 WP 181975675.1 RGS64745.1 WP 118286474.1 WP 130082342.1 RHB11998.1 WP 182312110.1 WP 124917307.1 WP 118278408.1

WP 039775567.1 WP 055309356.1 OSG93649.1 WP 085382650.1 WP 085462095.1 WP 195228427.1 WP 035011558.1 WP 195613021.1 WP 195569775.1 WP 117320159.1 KAB5737572.1 WP 085407814.1 KAB5912402.1 WP 195248266.1

WP 042990345.1 KAB5636822.1 WP 195537372.1 WP 195546081.1 WP 085346797.1 WP 038444863.1 WP 117565430.1 RHC87798.1 WP 182416892.1 WP 188015956.1 WP 198051609.1 RGL54377.1

WP 181971623.1 WP 117762585.1 WP 159140747.1 WP 070122863.1 WP 107646407.1 KAB5968097.1 KAB5906739.1 WP 085381080.1 KAB5750865.1 KAB5771945.1 WP 085379780.1

WP 033499899.1 WP 195525483.1 WP 003811092.1 WP 085382078.1 WP 117805725.1 WP 118235075.1 KAB5931216.1 WP 117801109.1 WP 026646736.1 WP 193057477.1

WP 072725948.1 WP 196327285.1 WP 034522419.1 WP 196328233.1 WP 003839197.1 WP 196339562.1 WP 163191364.1 WP 196335849.1 WP 003841206.1

WP 065467167.1 WP 080822482.1 WP 196322374.1 WP 195452092.1 WP 196330538.1 KXS24578.1 WP 196335226.1 WP 163193710.1 WP 196337021.1

WP 196329497.1 WP 034874578.1 WP 137653056.1 WP 137656166.1 WP 137654774.1 WP 091847545.1 MBD8934746.1 RGH06871.1

HCF44030.1 SCJ15385.1 SCH12245.1 MBD9155249.1 HCD23998.1 MBD9124142.1 CCY23176.1 WP 186900883.1

WP 117849398.1 HCL08392.1 WP 021924825.1 WP 187565199.1 SCJ25225.1 WP 191403770.1 WP 087159839.1 WP 117825463.1

WP 191403184.1 WP 148408759.1 WP 187565338.1 SCI79948.1 MBD8991341.1 MBD8991932.1 WP 006861612.1

MBF1677227.1 EJD65078.1 WP 029246363.1 MBF1667208.1 WP 040590445.1 BAR04959.1 WP 006289809.1

WP 006292060.1 WP 049187390.1 WP 022856275.1 WP 049206845.1 WP 021618285.1 WP 049217148.1 WP 071415501.1

WP 018143785.1 WP 168984527.1 WP 081602262.1 KFJ00657.1 WP 101451605.1 WP 029576204.1 WP 052401115.1

WP 051616800.1 WP 168973636.1 KFJ05800.1 AGH40337.1 WP 052401605.1 WP 152356262.1

WP 157847184.1 WP 158216352.1 WP 087410005.1 WP 067085808.1 GFI68981.1 NBK92966.1

WP 117674914.1 WP 119244685.1 WP 118590637.1 WP 118609374.1 WP 118247486.1 WP 118136097.1

WP 118629811.1 CUO32536.1 WP 019163042.1 WP 119235671.1 RHV44940.1

CDC92184.1 WP 187558837.1 WP 076781163.1 MBE5062639.1 WP 191384645.1

WP 150311627.1 WP 173748900.1 EOS70197.1 WP 016217359.1 WP 104805403.1 WP 095173054.1

WP 171285675.1 WP 065541672.1 WP 018598205.1 WP 115622568.1 WP 130181835.1 WP 103732433.1

WP 033139608.1 WP 002575365.1 CCX96817.1 WP 195636394.1 WP 117566009.1

WP 027640540.1 WP 195627619.1 WP 138305704.1 WP 084414957.1 CDA05644.1

WP 138270825.1 WP 147600023.1 EOS40475.1 NBI57220.1 NBI99739.1

WP 125126476.1 WP 004069686.1 GFI68380.1 GFI14958.1 NBH25378.1

HBV82208.1 GFI23284.1 WP 117463992.1 WP 022251166.1 EEA84000.1

WP 156557208.1 NBH82846.1 EEG88429.1 WP 055262216.1 WP 195367894.1

WP 173685580.1 WP 022220396.1 WP 055249474.1 OLA30466.1 HCI18778.1

CCZ27715.1 OKZ67184.1 WP 118507275.1 WP 118690342.1 HCK45355.1

WP 118676762.1 WP 118560177.1 CDA86438.1 MBC8556639.1 PWL68589.1

OLA00818.1 NLL78529.1 MBE5987593.1 WP 104438980.1 MTK10329.1

MBE5978483.1 MBE5994785.1 WP 097004979.1 WP 117415044.1 WP 077611783.1

WP 094377258.1 WP 180214451.1 NSY28295.1 WP 173772345.1 WP 173756204.1

WP 180214652.1 SCI22089.1 MBD8968042.1 WP 118170760.1 WP 179976614.1

WP 195456465.1 WP 173738531.1 WP 118064657.1 WP 180215150.1

NSK86319.1 WP 195567549.1 WP 118624316.1 WP 118609058.1

WP 118514781.1 MBD8968439.1 WP 138277234.1 WP 173754400.1

WP 119239571.1 WP 055055658.1 WP 005422075.1 WP 118252208.1

WP 196002258.1 GFI68982.1 WP 011743527.1 WP 003834141.1

APO34736.1 WP 117789308.1 OKY90587.1 WP 085346801.1

WP 117565432.1 WP 198051610.1 MBC9858410.1 KAB5636824.1

WP 195537373.1 WP 038444864.1 WP 195546082.1 WP 169080481.1

NMM96589.1 WP 042990343.1 WP 117816690.1 WP 117810572.1

WP 039775571.1 WP 117779736.1 WP 195393901.1 WP 118279561.1

WP 117801113.1 OSG85981.1 OQM57174.1 CUN34136.1

OSH04981.1 OSG93651.1 KAB5968507.1 WP 195248169.1

NEY12197.1 WP 065435243.1 WP 118268972.1 WP 117664668.1

WP 142421064.1 WP 065438123.1 WP 065447149.1 WP 118269740.1

WP 065441229.1 WP 117754514.1 WP 055063568.1 WP 039199099.1

WP 065439857.1 RGM13368.1 WP 117643696.1 WP 117675330.1

WP 118292886.1 WP 117793429.1 WP 117645289.1 WP 099595280.1

WP 033522198.1 SHE83773.1 WP 196336207.1 WP 080822479.1

WP 168445343.1 WP 003839199.1 WP 196328232.1 WP 196335225.1

WP 196339561.1 WP 196335848.1 WP 195452091.1 WP 196322373.1

WP 163191363.1 WP 034874574.1 WP 137656167.1 WP 137657851.1

WP 137654776.1 WP 169171899.1 WP 072725879.1 WP 094637712.1

WP 094664746.1 WP 140557306.1 WP 150381469.1 WP 125967317.1

MBF1007375.1 MBF1013720.1 WP 023355932.1 SEA25155.1

ECI6492149.1 HAH62726.1 MBC5742768.1 RKI85547.1

MBD5507277.1 MBD5153286.1 MBD5154916.1 WP 004065349.1

EGJ46882.2 WP 151076197.1 WP 090301793.1

MBE6061922.1 QPA36577.1 SFL20728.1

WP 139628778.1 EQI73233.1 EQJ64241.1

NJB04356.1 MBH8003275.1 HAU4946890.1

WP 018112587.1 WP 095915999.1 WP 095903952.1

WP 095918109.1 EQF78240.1 WP 077724923.1

EGT5422064.1 EQI03306.1 WP 021425864.1

WP 009887803.1 WP 077723367.1 WP 021414768.1

WP 021367466.1 WP 021411751.1 VIB45621.1

MBJ8544987.1 WP 070480763.1 WP 021360033.1

WP 077699928.1 WP 077718032.1 WP 021373170.1

WP 167653146.1 WP 021369928.1 WP 074140730.1

WP 004453969.1 WP 021395909.1 WP 021363158.1

WP 003425554.1 WP 196783021.1 WP 113990477.1

WP 131033381.1 HAT4374174.1 WP 118711927.1

WP 142797153.1 EGT4908544.1 WP 131043105.1

WP 022616568.1 WP 038810458.1 WP 077705865.1

WP 070117333.1 WP 139636725.1 WP 070112411.1

WP 114108874.1 VIG09579.1 VIN82332.1

WP 003421237.1 WP 107572199.1 WP 074435956.1

WP 107618565.1 VIG02839.1 EGT2202441.1

WP 107595724.1 WP 054273025.1 EGT2200043.1

WP 021362096.1 WP 095890635.1 EGT3787208.1

WP 009901552.1 OJT91607.1 WP 143476108.1

WP 195237650.1 WP 195938537.1 WP 035765065.1

WP 146869241.1 WP 124230033.1 WP 161424876.1

WP 154826220.1 WP 071981749.1 WP 003413039.1

WP 192935422.1 WP 002581585.1 WP 027634768.1

SCJ20073.1 WP 042402202.1 WP 055290863.1

WP 195952791.1 WP 133014853.1 WP 109711874.1

MBA4700385.1 WP 074109913.1 WP 019910993.1

WP 125083575.1 WP 091236622.1 WP 154524371.1

WP 038282299.1 HBD00484.1 CUX30217.1

WP 025232700.1 WP 092248804.1 WP 073110653.1

WP 111919780.1 WP 109731362.1 WP 118621775.1

OTO13184.1 WP 101698854.1 WP 016611948.1

WP 194188738.1 WP 005237483.1 WP 196044105.1

WP 142971836.1 WP 144330675.1 WP 115231874.1

WP 074536357.1 WP 167823071.1 WP 086294599.1

WP 156236488.1 WP 074934473.1 WP 142967576.1

OTE83004.1 AFS18545.1 WP 013709535.1

WP 063302292.1 PCS09196.1 WP 081196640.1

WP 021165301.1 WP 063283870.1 WP 014572590.1

EQC95421.1 EQC82447.1 WP 011676289.1

WP 015082425.1 WP 021037204.1 PCS18036.1

KKW71934.1 KEY61934.1 WP 046124571.1

WP 011835195.1 WP 063281742.1 MBF6625959.1

MBK0347768.1 WP 188367025.1 NLM66519.1

WP 091488679.1 GEK89681.1 WP 146923836.1

WP 091528803.1 WP 091898679.1 AHF18986.1

HAV51767.1 WP 060461349.1 WP 059442008.1

WP 150289459.1 MBD9364306.1 WP 011679619.1

WP 014324592.1 WP 115231070.1 WP 102753688.1

WP 036090649.1 WP 072613479.1 WP 070230034.1

MBK0041568.1 ETJ00042.1 WP 187528531.1

WP 191363957.1 AMS07884.1 WP 194176944.1

WP 056984568.1 WP 003715966.1 WP 007123551.1

WP 182589158.1 WP 143112951.1 HAM87282.1

KGL66116.1 WP 006500335.1 WP 048345474.1

WP 168848672.1 WP 057732342.1 WP 168899257.1

RRG03150.1 WP 186825059.1 WP 057889826.1

WP 191403785.1 WP 087160013.1 WP 047675048.1

WP 076334918.1 WP 192267493.1 OLE31109.1

OLE97086.1 MBF2050569.1 WP 067946068.1

WP 122936620.1 BAK33717.1 WP 044297361.1

WP 069423540.1 WP 069409667.1 RJW42479.1

WP 069153097.1 WP 016360238.1 SFH31614.1

RJW36733.1 WP 069157209.1 WP 118680003.1

ERI69305.1 WP 035321786.1 WP 117544025.1

WP 154463089.1 WP 191539748.1 WP 082941986.1

NCB71342.1 NJP40373.1 HHZ13710.1

NLJ66798.1 EEQ57093.1 NLF01510.1

PKK98521.1 OHE27818.1

PKK97542.1 TVP85885.1

HAX02324.1 OHE26601.1

RJX23718.1 AUD65764.1

AUD63616.1 PKK92562.1

TNF09174.1 WP 045749169.1

NLG81299.1 WP 008824594.1

PKM64768.1 PKM64873.1

NTW95584.1 KAF0226491.1

OHE40685.1 PKL00563.1

QMS84426.1 ALL53601.1

WP 163195424.1 WP 139904777.1

WP 078682851.1 WP 103083235.1

MBI9009437.1 WP 131298901.1

WP 131255394.1 WP 131349752.1

WP 089169290.1 WP 039806011.1

WP 131340138.1 WP 165891196.1

WP 090900398.1 WP 090935366.1

WP 090619756.1 WP 152388540.1

WP 012699388.1 WP 184683016.1

WP 095938580.1 WP 090194437.1

WP 195778781.1 WP 090350815.1

WP 090312068.1 WP 092430650.1

WP 136489778.1 WP 011766042.1

WP 065340607.1 WP 141018761.1

WP 069083891.1 WP 179059599.1

WP 044872374.1 WP 077527200.1

WP 190834743.1 WP 151133503.1

WP 120650978.1 WP 153920131.1

WP 137887014.1 WP 137820380.1

WP 119953661.1 OHC28824.1

MBH2034310.1 OYT96576.1

WP 094268789.1 WP 004264482.1

WP 048706435.1 WP 021250812.1

WP 169141050.1 WP 050417692.1

WP 169262312.1 WP 169132877.1

WP 169208431.1 WP 076600186.1

WP 169255082.1 WP 121430351.1

WP 018988357.1 WP 191659383.1

BAL26553.1 WP 041656468.1

PKO81959.1 WP 108972198.1

PLX66538.1 TVT57936.1

PKO56134.1 WP 110528673.1

WP 187716622.1 WP 136386445.1

WP 026686164.1 WP 133595168.1

WP 169151634.1 OPZ04164.1

WP 043744299.1 WP 004323408.1

WP 171047763.1 RTL26739.1

WP 004361275.1 WP 012584682.1

WP 068808721.1 TAH50402.1

WP 153168065.1 WP 096447853.1

WP 155323316.1 WP 155311308.1

HGU32058.1 WP 051328485.1

MBI5594286.1 RJX36034.1

RPJ07986.1 MBA4356330.1

OGR39919.1 PKN08232.1

MBI5520490.1 WP 054034464.1

OIO00641.1 WP 089275159.1

QOJ33383.1 KAA0208593.1

MBI5781270.1 WP 142805130.1

WP 028873916.1 WP 169115963.1

WP 142811115.1 HCO77708.1

ALO61088.1 WP 119335737.1

NJD30819.1 TXH51999.1

WP 033157581.1 WP 171697070.1

WP 192392442.1 WP 020483998.1

WP 026602786.1 WP 082879708.1

OAI02884.1 OAI07508.1

WP 082879943.1 WP 036275082.1

WP 192377105.1 CAD6877157.1

OQW76032.1 WP 013820895.1

WP 150051457.1 WP 196438070.1

RIZ70060.1 RIZ65413.1

NBV75354.1 WP 084254197.1

WP 036252046.1 WP 036299010.1

WP 027157040.1 WP 194971407.1

PPC92347.1 PPD04991.1

WP 159657157.1 TDB36282.1

HIJ91711.1 OGR06388.1

PKN15806.1 KAB2890316.1

WP 183350179.1 OKY75156.1

WP 015725342.1 WP 028318186.1

MBI4792914.1 NLZ17580.1

OGT90356.1 TNF53628.1

NCA88342.1 MSP28703.1

OTE97496.1 EIC31513.1

WP 157203526.1 WP 024298981.1

WP 020563816.1 NOT10346.1

WP 103974512.1 WP 088618871.1

WP 019867269.1 PPD49228.1

TAL44310.1 WP 174625221.1

TSA39219.1 WP 045779868.1

MSS76555.1 NOS75315.1

WP 023495440.1 SJM89353.1

WP 087145591.1 NOU42240.1

NOT84117.1 NOU15259.1

GDX85379.1 MSR16753.1

HCU00063.1 NES87541.1

WP 073346114.1 PID32028.1

MBA3757434.1 HAI11578.1

MAX23347.1 WP 008478583.1

PTX99664.1 MBC8138120.1

MBC8140004.1 WP 165066379.1

WP 105483447.1 NCU38261.1

OYX38945.1 MBC7764436.1

WP 015641436.1 NCU30691.1

PID30528.1 OYX53698.1

PID33015.1 Pma|pm014925.t1

OYW42950.1 MBC7868979.1

MBC7943637.1 MBC7459605.1

OYX42110.1 OYW85530.1

NCC20594.1 NCC20247.1

OGL22210.1 RYX79107.1

MBI3889835.1 OYX43710.1

MBC7564930.1 KKW02140.1

HCH33959.1 MBH1980155.1

MBH2007389.1 AKM80314.1

OGL23696.1 MBH1956001.1

HCR55765.1 MBC7512452.1

WP 179757915.1 WP 152362813.1

WP 013863889.1 TWP27508.1

TWP20355.1 MBF1025688.1

MBB1559581.1 MBB1523756.1

MBB1565515.1 MBF1043285.1

RKV98396.1 AJA06927.1

WP 082001356.1 QJU07794.1

QCT42507.1 WP 129693231.1

MBB1554719.1 NLA43011.1

RKW00346.1 MBB1558634.1

MBB1567018.1 TXG77177.1

MBC7746799.1 PLS80627.1

TAH33639.1 XP 005773602.1

XP 005786685.1 XP 005790593.1

ETK84789.1 ETL91303.1

XP 008893581.1 KUF80499.1

ETP42699.1 ETM44649.1

ETI44780.1 KAF4139696.1

AAM18485.1 XP 002903392.1

KAF4041992.1 RAW32349.1

KAF1795476.1 KAE8974089.1

KAE8972874.1 XP 009531405.1

RLN44752.1 OWZ18053.1

POM63304.1 TDH70339.1

TDH70334.1 XP 024576729.1

RLN92949.1 RLN82600.1

KUF79930.1 XP 008905720.1

ETK86742.1 ETO75519.1

KUF90500.1 KAF4140785.1

XP 002905367.1 RAW38396.1

KAF1780258.1 OWZ19661.1

POM65608.1 KAE8882630.1

KAE9016825.1 KAE9010952.1

XP 009539830.1 KAF4323509.1

RLN54827.1 KAE9024439.1

KAE9022728.1 KAE8884523.1

KAE9356304.1 XP 009538258.1

OWZ00814.1 POM65654.1

RMX62951.1 KAF4317946.1

RLN47875.1 RLN92948.1

RLN82603.1 XP 008893580.1

ETM44648.1 ETL91302.1

KUF80469.1 ETO73444.1

KAF4041993.1 AAM18483.1

XP 002902738.1 XP 002903391.1

RAW32347.1 POM72704.1

TDH70340.1 XP 024576736.1

RMX68423.1 KAE9012912.1

KAE8888153.1 KAE9326341.1

XP 009531404.1 RLN31505.1

RLN77984.1 KAF4319670.1

RLN44751.1 RLN82602.1

RLN92947.1 TYZ60185.1

KAF1327711.1 KAF1327794.1

BAS04779.1 GAY01493.1

GAX98002.1 BAS04780.1

BAS04784.1 TMW69676.1

XP 009830802.1 RQM25571.1

RHY85797.1 RHY02641.1

RLO08591.1 RHY15813.1

RHY46413.1 XP 008875270.1

RHY25432.1 KAF0729155.1

KAF0699285.1 XP 012209088.1

XP 008608423.1 OQR85743.1

OQR95516.1 CCA26577.1

CCI47610.1 CCA22662.1

CCI48042.1 CCI10986.1

CCA27797.1 VEU39601.1

OEU17076.1 VEU44511.1

OEU09194.1 GAX18654.1

GAX17278.1 XP 002184004.1

XP 002287341.1 EJK58387.1

XP 009033650.1 XP 005761473.1

XP 005765485.1 KOO23044.1

KOO20992.1 CBJ27054.1

KAE8232854.1 KAE8222146.1

KAE8254482.1 KAE8215171.1

KAE8241781.1 KAE8191240.1

KAE8188652.1 TFJ86272.1

OLP87316.1 XP 005841234.1

XP 005794512.1 OLP87179.1

OLP89547.1 OLP75777.1

XP 005774332.1 XP 005765947.1

XP 005777054.1 XP 005790013.1

XP 005761233.1 KOO21914.1

RYG66532.1 XP 004345101.2

KAF8889456.1 KAF8874323.1

PPQ71288.1 KAF9471763.1

KAF5328070.1 KAF4622523.1

KAF8956784.1 CAA7270598.1

KIM35755.1 KAF8151326.1

KAF8815625.1 KIK03642.1

KAF5332107.1 KAF6749107.1

KAF6759573.1 TEB37010.1

RXW13139.1 TFK19269.1

XP 001836852.2 TFK70766.1

PPQ81394.1 KIY50259.1

TFK33631.1 KAF7770235.1

XP 007327236.1 XP 006461568.1

KXN90310.1 KAF9450693.1

KAF8335213.1 KAF8736266.1

KAF8631479.1 PFH48234.1

KIL59123.1 KAF7289449.1

GAT53478.1 XP 037222982.1

KAF7317837.1 KAF7370974.1

KAF7357012.1 XP 003033256.1

TRM65310.1 KIY72879.1

KAF8911874.1 KNZ77270.1

KAF5369654.1 RDB15978.1

KAF8225371.1 KII88004.1

KIJ11716.1 KAF8843839.1

KIK97205.1 KAF9218682.1

KAF9234748.1 KAF8124594.1

KAF8431104.1 KAF8551801.1

KIJ59987.1 KIO01433.1

KIK21088.1 KIM59961.1

KIK40588.1 KAF3872915.1

OAX38783.1 OJA21032.1

EGO04135.1 XP 007314309.1

XP 007771204.1 KZP14172.1

KAF7976649.1 KIM84470.1

KAF8656413.1 XP 007384087.1

KZT25264.1 TFK51862.1

XP 007864797.1 KDQ64170.1

KAF9777850.1 KAF9652782.1

XP 024338040.1 EED80722.1

KAF9812844.1 PCH35019.1

XP 012185120.1 KZT69105.1

EPS98272.1 OCH93989.1

EMD32256.1 XP 027619743.1

OBZ65555.1 KIP05944.1

XP 007393081.1 KAF7791719.1

PSS37477.1 THH00439.1

THH30611.1 TCD69535.1

TBU37979.1 XP 007370381.1

TBU23889.1 PIL23025.1

RDX42924.1 TFK79608.1

RPD60333.1 OJT07663.1

XP 008042159.1 OSD05049.1

CDO71033.1 KAA1467541.1

TFY56994.1

XP 007299909.1 XP 009544702.1

THH07031.1 VDB84757.1

KZV64426.1 XP 007271465.1

OCB86605.1 PAV15161.1

THH11948.1 TDL25342.1

TDL21409.1 KZT60542.1

KZO97421.1 EJT98284.1

KZT40845.1 KZS91157.1

KIJ28219.1 KIJ52830.1

KAF8528533.1 KAF8517620.1

KAF8585879.1 TIB90902.1

TIB74022.1 TIB78047.1

TIB81666.1 TIC07613.1

TIC25534.1 TIB93324.1

TIC04245.1 XP 006958939.1

TIB39332.1 TIA91542.1

XP 009266789.1 TIA82077.1

TIA91573.1 KGB80314.1

KIR25030.1 KIR96363.1

KIR31313.1 KIR44091.1

KIR58175.1 KIR83905.1

KIR52354.1 XP 003197135.1

KAE8540838.1 OWZ69371.1

OWT35475.1 OXM75552.1

OXC64503.1 OXC80812.1

OXG31829.1 XP 012053908.1

OXB33360.1 OWZ26299.1

XP 572461.1 XP 018995239.1

ODO09225.1 XP 018995240.1

TYJ58758.1 XP 019034465.1

ODO02400.1 ODN73651.1

XP 031862975.1 OCF74928.1

XP 019004791.1 OCF57970.1

XP 019012129.1 XP 018264657.1

OCF38806.1 OCF34741.1

TXT09148.1 XP 028471767.1

XP 018281798.1 XP 014184287.1

GFZ42614.1 RSH94630.1

ORY27437.1 XP 021867999.1

RXK41315.1 XP 007007535.1

GHJ85374.1 KZS86936.1

KZT36647.1 CDZ96181.1

KAF8680205.1 KAF8761696.1

KAF8742099.1 KAF8708247.1

CEL57676.1 EUC66853.1

KDN50226.1 CUA76687.1

KAB5592354.1 KAF8609654.1

KIO33942.1 PVF99726.1

KIM33320.1 CCA69481.1

KAF8342202.1 KAF8313071.1

KAE8209698.1 KAE8266911.1

KAE8245369.1 KAE8227903.1

KAE8226712.1 KAE8189609.1

KAE8201661.1 KAE8198798.1

XP 025346427.1

CEH18762.1 XP 025372211.1

XP 025600940.1 XP 013244824.1

XP 025376603.1 XP 025351577.1

PBK59801.1 SJL11341.1

PBK94957.1 KIK64643.1

KAF5339671.1 GAW02004.1

KAF5364575.1 THU81551.1

SPO19770.1 SPO20686.1

CDI51074.1 SAM72210.1

CCF53844.1 XP 016294747.1

KAF6766782.1 XP 011386618.1

XP 012190285.1 CBQ67520.1

SJX60157.1 CDS00696.1

XP 029742140.1 ETS63385.1

GAC73362.1 XP 014659849.1

PWZ02928.1 XP 007875730.1

PWN47753.1 XP 027482472.1

XP 001732155.1 XP 018740650.1

XP 017993646.1 PKI83942.1

KGU30607.1 EEQ41860.1

KGU37182.1 KGQ97551.1

KGQ91043.1 KAF6069592.1

KHC74687.1 XP 715015.1

XP 002417943.1 RCK63520.1

RCK63865.1 XP 002549385.1

EMG49967.1 XP 036668190.1

KAF6041811.1 XP 003870864.1

XP 001525723.1 RLV94827.1

XP 007375932.1 XP 001385705.2

EDK36393.2 XP 001487114.1

RLV84993.1 XP 015469817.1

XP 461420.2 XP 020062596.1

XP 006689685.1 XP 020073904.1

CCE86515.1 XP 034012772.1

KND96410.2 QEO19646.1

XP 028889891.1 PSK76646.1

XP 024715967.1 XP 025338452.1

XP 025341113.1 SGZ55230.1

QBM85626.1 GEQ67254.1

XP 018709676.1 GEQ67255.1

QBM86418.1 QBM85627.1

OVF09886.1 QFZ29470.1

XP 002615243.1 KAF7582041.1

RKP29995.1 OWB73201.1

OWB77933.1 OWB56181.1

OWB66228.1 OUM55403.1

OWB85631.1 XP 013934931.1

XP 018210931.1 ODV84844.1

VAX57352.1 KAF6010632.1

QOU20974.1 EIF45386.1

VEU19765.1 AWT08570.1

ONH73280.1 XP 029320333.1

OUT19973.1 XP 019017509.1

GAV28422.1 KAG0680982.1

TID15730.1 XP 022460494.1

XP 002490192.1 ANZ74575.1

ODV96670.1 XP 020045909.1

XP 018988405.1 AEZ66639.1

XP 019039666.1 XP 011272618.1

CDR38887.1 EGA88123.1

EGA59833.1 QID78061.1

KAF4001550.1 AJP82809.1

EDZ73825.1 AJP87405.1

AJP89299.1 AJQ14974.1

GHM90101.1 AJQ14599.1

AJP88143.1 PTN24109.1

NP 009612.1 CAD6598507.1

AJQ01986.1 AHY74537.1

AJQ16487.1

AJQ00443.1

AJQ02764.1

AJQ08083.1

EGA83907.1

CBK39131.1

AJQ11906.1

AJQ13058.1

AJP83201.1

AJP91150.1

CAD6598668.1

CAD6598709.1

AJP85118.1

CAD6598879.1

XP 033764651.1

QID84235.1

XP 018223096.1

EHN03724.1

EJS44828.1

QNG14582.1

XP 447237.1

OXB43110.1

AQZ13124.1

CDH14840.1

CDF88266.1

SJM81805.1

AQZ09492.1

CDH12801.1

GAV54734.1

XP 002497256.1

GCE97405.1

XP 001645449.1

SMN21286.1

XP 004180826.1

XP 003681154.1

XP 037138842.1

XP 037142161.1

XP 003668136.1

KAG0663036.1

NP 982846.1

AGO10354.1

XP 003646724.1

XP 017987982.1

XP 022627421.1

SCU91706.1

SCV03840.1

SCU78524.1

SCU80363.1

CUS21576.1

XP 002552547.1

SCU83972.1

SCW01655.1

XP 022675956.1

KAG0673258.1

BAP71622.1

XP 455922.1

QEU62334.1

CDO96210.1

SSD59561.1

OEJ80847.1

XP 020067785.1

XP 020067786.1

XP 024664946.1

KAF5119322.1

KAF5118608.1

KAF5110075.1

KAF5096724.1

KAF5119943.1

KAF5092698.1

KAF5093873.1

XP 031855872.1

KAF5108021.1

KAF5115672.1

KAF5094333.1

KAF5092641.1

KAA8917143.1

XP 018734314.1

ODQ63883.1

AOW06372.1

XP 504761.1

XP 014554273.1

XP 007713750.1

XP 007688165.1

XP 007703947.1

XP 014083504.1

KZM20021.1

KAF1935698.1

KAF2824714.1

KAF1919151.1

KAF2029341.1

OAL52854.1

KAF1843103.1

XP 018042334.1

KAF9741631.1

KAF2656180.1

KAF2264928.1

XP 033600402.1

TKX18959.1

PSK46089.1

KAF2225228.1

KAF4551573.1

PNS16146.1

KAF2150031.1

QIW94888.1

XP 033532513.1

KAF3405301.1

PCH07480.1

KUL90720.1

RAO64333.1

XP 002144137.1

XP 002480511.1

KAE8449743.1

KKY24784.1

EPS44796.1

KAF3916144.1

EWC44259.1

XP 031874905.1

ODQ69307.1

ODV90860.1

XP 013018135.1

XP 013020962.1

NP 596224.1

XP 002174783.1

ORY79391.1

CDS09041.1

CDH58318.1

ORY96163.1

EPB86504.1

GAN09546.1

KAF7726215.1

KAG0175158.1

XP 018298851.1

SAM05271.1

ORZ20223.1

ORX60410.1

ORX66844.1

PIA17048.1

TFK91226.1

RDX56578.1

RPD66317.1

XP 008036556.1

OJT14620.1

CDO72882.1

OSD08682.1

XP 007361278.1

TBU65643.1

TBU35798.1

TBU45740.1

OBZ75975.1

KIP09471.1

XP 007395813.1

KAF7793112.1

PSR94089.1

THG97588.1

EPT06102.1

TFY65483.1

KZT68201.1

PCH38120.1

KZT11260.1

KAF9821390.1

XP 024341831.1

XP 012177726.1

KIM80720.1

PAV23660.1

XP 007263989.1

THH05453.1

KLO12626.1

TDL27386.1

KAF8575791.1

KZT26278.1

TFK54965.1

XP 007863443.1

KDQ60739.1

KII88646.1

KAF8447349.1

KAF8125924.1

KAF8120788.1

KAF8546974.1

KAF8838336.1

KIK91947.1

KIJ59197.1

KAF8894654.1

KIY50501.1

THH18479.1

XP 007301020.1

XP 003036986.1

TRM70447.1

KAF9651514.1

KAF9792123.1

XP 007385743.1

TFL07078.1

KTB32757.1

ESK96875.1

KAF9264776.1

KAF9069861.1

GAW02313.1

RDB24049.1

KAF5386918.1

KAF9466289.1

KAF8229514.1

KNZ75502.1

PFH52456.1

GAT47207.1

KAF7322884.1

XP 037216395.1

KAF7304812.1

KAF7363339.1

KAF7338392.1

SJL00284.1

PBK96733.1

PBK78032.1

KAF4576475.1

KAF4579119.1

KAF4608369.1

KDQ33194.1

XP 036636241.1

KAF9052801.1

PPQ98808.1

XP 001878202.1

KIK03829.1

KAF6764741.1

KAF5324539.1

RXW17964.1

XP 001833722.2

TFK27355.1

XP 007326184.1

KAF7777607.1

XP 006458579.1

KAF9453631.1

KXN92012.1

KAF5344234.1

KAF8652708.1

KAF8810115.1

KAF8162882.1

KIM49487.1

KAF8955450.1

KAF8911177.1

PPR03931.1

KDR81860.1

PPQ67653.1

KJA28241.1

KJA20294.1

KAF5330590.1

KAF4614669.1

CAA7265374.1

XP 019001313.1

OCF77425.1

XP 019044026.1

XP 019010440.1

XP 018261019.1

OCF42240.1

OCF38013.1

XP 031861653.1

ORY35801.1

XP 007006657.1

RXK37919.1

XP 021869550.1

CDZ98740.1

KAF9513334.1

KAF8308871.1

KAF8321394.1

KIM24708.1

PVF98452.1

XP 007404101.1

KZS99077.1

KZT44036.1

KIO27094.1

THH29640.1

CEL61339.1

KDN38614.1

KAF8597905.1

TIC04027.1

TIB97376.1

TIB67796.1

TIB74660.1

XP 006960773.1

TIA97270.1

TIA71281.1

TIB38015.1

XP 009270445.1

TIA86908.1

CBQ70574.1

SJX61248.1

CDR87670.1

XP 029736939.1

XP 012190672.1

XP 011387107.1

SPO21710.1

SPO22515.1

CDI52106.1

CCF54557.1

SAM77391.1

XP 014658930.1

ETS60985.1

GAC72606.1

XP 016291222.1

PWZ03160.1

XP 007879967.1

PWN48295.1

XP 025365900.1

CEH14860.1

XP 025596704.1

XP 025379479.1

XP 025358052.1

KAE8216682.1

KAE8271054.1

KAE8231054.1

KAE8222410.1

KAE8186632.1

XP 025362574.1

XP 025347701.1

XP 027486186.1

AYO44396.1

XP 001729833.1

XP 018741549.1

XP 017992576.1

PKI84861.1

SHO79887.1

XP 018741881.1

SHO79555.1

XP 018740359.1

XP 018741871.1

GHJ89800.1

XP 755269.1

B0XRX9.1

KAF4274423.1

KAF4260304.1

KAF4292424.1

KAF4271104.1

XP 001260430.1

KAF4243972.1

KAF4240112.1

KAF4214712.1

XP 033414184.1

XP 024687346.1

GFF72667.1

GAO86870.1

GFF32604.1

KAF7162620.1

KAF7174782.1

KAF7117446.1

RHZ71287.1

XP 026616474.1

XP 033429828.1

XP 024704241.1

OJJ31091.1

RJE19079.1

OOQ89609.1

CEJ61192.1

OKP10782.1

EPS29361.1

OQD91272.1

KAF4768376.1

CRL23454.1

EYE97016.1

XP 022401845.1

OQD96582.1

KAF4769989.1

KAF7529050.1

OQE07862.1

XP 001218466.1

GES66385.1

KAF7624448.1

B8NBJ4.1

EIT78596.1

RAQ40695.1

XP 001826339.1

KAB8272545.1

KAE8329232.1

XP 031921005.1

XP 031914262.1

XP 022391821.1

KAE8383441.1

XP 031898697.1

KAF5859581.1

KAE8393156.1

KAF7587160.1

KAB8079102.1

KAE8353508.1

KAE8147222.1

XP 022585107.1

OJJ02475.1

OJJ59813.1

OJJ06478.1

XP 026609139.1

KAF9888501.1

CEL04180.1

GAM41533.1

KAF3392965.1

PCG95371.1

KUL91588.1

RAO65608.1

QGA15346.1

XP 002151436.1

KFX47675.1

XP 002341557.1

XP 035346558.1

CRG86994.1

GAD98031.1

XP 028482191.1

KFX92827.1

KFY42280.1

KFX98952.1

KFY52385.1

OBT62399.1

KFZ19589.1

KFY94478.1

KFY22479.1

KFY34310.1

KFY16069.1

KFY11850.1

XP 018127331.1

KFZ14768.1

OBT42893.1

OBT75686.1

OBT82371.1

OXV06409.1

OXV05484.1

XP 013331492.1

KIH87272.1

XP 016592484.1

EPE07930.1

TVY21190.1

TVY93590.1

TVY58623.1

TVY47713.1

XP 031004472.1

TVY37118.1

TVY84263.1

KAF4631752.1

XP 031865461.1

PMD46903.1

KAE9362701.1

XP 024730741.1

PMD26026.1

CZR68114.1

KAF8860603.1

XP 018068959.1

KAG0649332.1

KIN07770.1

XP 024718271.1

TAQ86066.1

KAF7959412.1

KAF7885480.1

TGO25824.1

TEY84070.1

XP 001559201.1

KAB8299057.1

CAD6449029.1

XP 001589643.1

PQE10600.1

PQE10650.1

PQE16187.1

RDW92243.1

RDW79860.1

RDW75419.1

RDW85427.1

TAQ90310.1

KKY15568.1

KAF5980973.1

KAF5684963.1

KAF5234846.1

KAF5545261.1

XP 036541421.1

KAF4495676.1

KAF5698981.1

KAF5631013.1

CVL01024.1

KAF4437548.1

KAF5563580.1

XP 018752570.1

XP 018752569.1

RBR03281.1

XP 037200504.1

KAF5566896.1

KAF5983296.1

KAF5600520.1

KAF5714966.1

KAF5579058.1

KAF4951443.1

RKL48308.1

KAF5265449.1

RYC89017.1

RKK15124.1

RKK61724.1

PCD30779.1

EWZ95231.1

XP 031035933.1

RKK79016.1

XP 018246438.1

EGU75727.1

KAF6518956.1

EXL83281.1

EXA38625.1

EXM31293.1

ENH70643.1

SCO88177.1

KAF9761780.1

KAF4453424.1

KAF4990679.1

KAF5681112.1

KIL95322.1

KAF4965241.1

KAF5025873.1

KAF4466414.1

KAF5013734.1

RSL60852.1

RSM06318.1

RTE77858.1

RSM19810.1

RMJ13833.1

RSL63698.1

RSL71181.1

XP 003048733.1

KPM46009.1

KFA55683.1

KEY73006.1

KFA62408.1

KAF9755577.1

XP 035336606.1

KXH48844.1

EXF76487.1

KXH35814.1

KXH39468.1

XP 022472653.1

TDZ71839.1

TDZ37264.1

TDZ87619.1

TDZ18518.1

XP 018162116.1

TID01469.1

TQN65557.1

TKW57502.1

KZL85629.1

KZL70686.1

XP 008089006.1

KDN72285.1

KAF6817077.1

KAF6807294.1

KAF6845426.1

XP 036578203.1

XP 036501826.1

KAF4817072.1

KAF3806291.1

KAF4875869.1

KAF0327307.1

XP 037185582.1

KAF4923952.1

XP 031886398.1

KAF5514295.1

KAF4852751.1

EQB53339.1

KAF4823976.1

KAF9877288.1

XP 035328260.1

KXH38328.1

KXH45606.1

EXF74382.1

CRK05939.1

XP 028490477.1

CRK05793.1

AGW80454.1

KAF3345938.1

CRK30275.1

KLU89352.1

KLU89353.1

XP 009217825.1

XP 030987751.1

XP 029753698.1

KXJ94289.1

XP 007910802.1

EHK97475.1

XP 008088184.1

TVY62811.1

KAE9994337.1

RDI87002.1

KAE9987427.1

KAE9963356.1

TID20522.1

TLD32183.1

QDS69220.1

KKY15874.1

OCK83775.1

OCL09005.1

KAF2495681.1

XP 007783936.1

KAF2837873.1

PVH74601.1

Mpo|Mapoly0023s0008.1.p

PTQ43664.1

Mpo|Mapoly0180s0004.1.p

PTQ27879.1

KAG0613965.1

KAG0570236.1

Mpo|Mapoly0075s0023.1.p

PTQ34899.1

RPB03339.1

KAG0642721.1

RPB12086.1

KAF3929941.1

EPS43631.1

KAF3916459.1

KAF3937787.1

KAF9733279.1

XP 018033937.1

KAF1973296.1

KAF2445899.1

KAF2007889.1

PSN61356.1

XP 033675879.1

KAF2688010.1

KAF1963388.1

KAF2640280.1

PVI00523.1

KAF2711760.1

KAF2796530.1

KAF2876534.1

ORY04290.1

XP 033554814.1

KAF2195249.1

KAF2661654.1

KAF2115262.1

KAF2205036.1

KAF9712507.1

KAF9696466.1

KAF1361670.1

KAF3052127.1

KAF3045094.1

XP 033451993.1

XP 033565898.1

KAF3010966.1

OSS49133.1

RMD39452.1

RMZ81377.1

RMZ88179.1

XP 013276371.1

KIW62979.1

XP 007761416.1

XP 008718072.1

XP 018754988.1

RBQ79828.1

PNP74307.1

XP 037209710.1

KAF5985721.1

RBA21852.1

RKL38481.1

KAF5652092.1

CVK95951.1

XP 031085306.1

CVL07010.1

KLO91932.1

KAF4435546.1

KAF5665547.1

KAF5677168.1

KLO99211.1

SCV48207.1

SCV49002.1

XP 023436996.1

SCN98352.1

QGI87677.1

KAF5558927.1

KAF4947836.1

RKK68282.1

XP 018247517.1

XP 031032266.1

EXM20427.1

TVY68510.1

XP 031061626.1

SCO90960.1

KAF5264557.1

TXC03071.1

KAF4946933.1

KAF4335410.1

KAF9771352.1

XP 011317415.1

SCB64278.1

KAF5233793.1

PCD23056.1

EYB22661.1

PTD12668.1

KAF0634600.1

XP 009262374.1

QPC76097.1

KAF5662417.1

KAF4987263.1

KIL86413.1

KAF4448085.1

RSM10794.1

RMJ15688.1

RSL69850.1

RSM00467.1

RSL47209.1

XP 003043612.1

KAF4996493.1

KAF4466294.1

KAF9742745.1

KPM38233.1

GAW10868.1

RWA06215.1

KAF2973564.1

TGJ81915.1

GAP85386.2

TRX94964.1

XP 018664085.1

PNP47956.1

XP 013947682.1

GFP59659.1

XP 024755322.1

RFU75915.1

XP 024771006.1

OPB44863.1

KKP00310.1

KAF3066838.1

PNP56217.1

XP 013953891.1

PWI66097.1

XP 018179093.1

OAQ83594.1

RZR59390.1

XP 018147291.1

KFH43073.1

XP 033440792.1

OTB14547.1

OTA62360.1

EMR66973.1

GAW23518.1

RWA10333.1

TGJ86912.1

TRX92070.1

GAP92695.1

KAF9746034.1

RMZ83044.1

RMD40721.1

RMZ80892.1

RMZ90711.1

XP 033598205.1

KAF5974762.1

KAF5548951.1

KAF5230531.1

XP 037204592.1

KAF5969258.1

XP 036542018.1

KAF5667389.1

KAF4473743.1

XP 018744784.1

RBQ72500.1

KAF5680530.1

KAF9768322.1

KAF5591287.1

KAF5590022.1

PNP82071.1

XP 023432506.1

SCV35994.1

XP 031083175.1

QGI97179.1

CVK91254.1

KAF5630767.1

KAF5621963.1

KAF5554429.1

KAF5712011.1

KAF4443505.1

KAF4958481.1

TXC05961.1

XP 031070931.1

EXM34374.1

SCO86456.1

TVY61057.1

EXK99441.1

EGU78187.1

RKK83172.1

ENH62139.1

RKK97229.1

RKL20318.1

XP 031036892.1

XP 018236653.1

XP 009260937.1

XP 011320535.1

PTD05540.1

EYB25290.1

PCD20790.1

KAF5237234.1

XP 025584113.1

RGP67348.1

KIL92158.1

KAF4456299.1

RSM20236.1

KAF4967987.1

XP 007815537.1

XP 018137790.1

KZZ99518.1

ABK27199.1

ABK27195.1

ARJ57513.1

TRX90110.1

KAB8345842.1

RAQ42141.1

KAB8249495.1

QMW29183.1

KAB8275600.1

KAB8226055.1

KAE8338241.1

PIG85477.1

XP 031925333.1

KAE8419749.1

XP 031912137.1

XP 015411500.1

XP 022395024.1

OQE18733.1

XP 028483857.1

KAF4303788.1

EOD46341.1

KAF2087572.1

ORY70599.1

KAF8749266.1

KAF8747891.1

KAF8671710.1

KAF8695641.1

CEL59108.1

KAF8729308.1

KAF8671711.1

ELU38125.1

KAF8695648.1

EUC55294.1

KEP48133.1

EUC58909.1

KEP51497.1

EUC58893.1

ELU38127.1

KAB5589537.1

EUC58896.1

KEP49177.1

KAB5589175.1

KAF7305442.1

KAF7357019.1

KAF5375315.1

KAF8343126.1

KAF8343125.1

KZV93020.1

EJD39588.1

KAF8322686.1

KAF8322689.1

KZV96513.1

EJD51003.1

KDQ08212.1

KDQ08210.1

ORE13579.1

KAG1172540.1

CEJ04640.1

CEJ01501.1

CEG78021.1

XP 023464187.1

RCH90136.1

CEG64165.1

KAG0746666.1

KAG1378252.1

KAG1149366.1

EIE80445.1

KAG1052917.1

KAG1444036.1

RCH86485.1

KAG0759301.1

KAG1203537.1

KAG0745267.1

KAG1181137.1

KAG1004331.1

KAG1149908.1

EIE86241.1

KAG1445511.1

RCI05056.1

XP 037034326.1

OBZ89843.1

OBZ88506.1

OAD00186.1

KAF1800965.1

EPB87241.1

GAN08170.1

CEP18929.1

XP 037033039.1

ORZ18981.1

SAM01160.1

ORZ25883.1

ORX63014.1

OZJ04779.1

TIB93062.1

TIC02257.1

TIB80663.1

TIC18595.1

XP 006956943.1

TIB77066.1

TIB61612.1

TIA70371.1

XP 009269935.1

TIA90533.1

CCG84674.1

THX57781.1

TIA38198.1

THZ95152.1

THW98345.1

THX88467.1

THW42832.1

THY90703.1

THV70784.1

THY16300.1

XP 029760911.1

THY55137.1

THZ74633.1

TIA07040.1

THY04163.1

THV98110.1

TIA53719.1

THW33040.1

THX34254.1

THW33680.1

THV81225.1

THY81172.1

THW80036.1

XP 013343212.1

THX14180.1

THY11664.1

KAF4963113.1

CCG80989.1

ORY84767.1

ORY80463.1

KNE97467.1

POW03689.1

POW03680.1

POV94732.1

KNF04600.1

KAA1107300.1

KAA1116340.1

XP 003320011.2

OAV97192.1

PLW43559.1

PLW48530.1

PLW09967.1

KNZ62037.1

KAG0145619.1

XP 007411713.1

SGY61622.1

KDE09516.1

SCZ89244.1

SCV71498.1

PRQ74260.1

GEM10580.1

ORY70811.1

KZT57888.1

KZO96716.1

EJU04688.1

XP 014567103.1

CDI56700.1

SPO30507.1

XP 011392454.1

XP 012187887.1

SAM86230.1

CCF49050.1

SPO48723.1

XP 014654407.1

GAC76252.1

ETS60346.1

PWY97960.1

XP 007877815.1

SPO37684.1

PWN52477.1

CEH14154.1

XP 025370872.1

XP 025600350.1

XP 025350863.1

XP 025365093.1

XP 025352901.1

KAE8188929.1

XP 013245529.1

THX76134.1

XP 013422390.1

OLP91117.1

OEU07835.1

XP 025537031.1

XP 035351232.1

OJI90283.1

GAQ44340.1

XP 025388403.1

OJZ83913.1

XP 025512933.1

GAA83413.1

XP 025565377.1

XP 025483424.1

XP 001398868.1

EHA19046.1

RDK42964.1

XP 026620255.1

GCB22115.1

OJJ70569.1

XP 025472243.1

OOF97152.1

PYI06329.1

XP 025573397.1

PYH95040.1

XP 025396475.1

XP 025529454.1

PYI13912.1

PYI36443.1

XP 025490158.1

XP 025445634.1

RAK81128.1

XP 020059127.1

XP 025429258.1

XP 025549035.1

KAF4263320.1

B0XN12.1

XP 750110.1

KEY77089.1

KAF4216062.1

XP 033413679.1

XP 024678189.1

XP 001265295.1

GFF54758.1

GAO89833.1

GFF29404.1

KAF7178776.1

KAF7157443.1

RHZ55285.1

KAF7116756.1

XP 026618225.1

A1CRV0.2

XP 001269797.1

RAQ80798.1

XP 001820101.3

KAB8250901.1

RAQ42562.1

QMW40449.1

OOO10010.1

KAB8276780.1

PIG88920.1

KAE8339852.1

KAE8318967.1

KAB8201633.1

KAE8325856.1

KAB8218778.1

KAE8418149.1

XP 031920984.1

KAE8156270.1

XP 031909079.1

XP 015409907.1

XP 031934303.1

XP 022392772.1

KAE8375116.1

XP 031899104.1

KAE8396529.1

KAF5860393.1

KAE8352809.1

KAB8072092.1

KAF7592766.1

KAE8151867.1

XP 033427961.1

XP 024710446.1

GES61601.1

XP 001213027.1

KAF9887817.1

XP 024692880.1

XP 024675968.1

PLN84437.1

Q5B5X8.2

XP 661656.1

XP 026608741.1

OJJ60150.1

OJJ04113.1

CEL09096.1

KKK27229.1

KKK13644.1

RMJ23589.1

RJE20731.1

OJJ39481.1

KAF4761114.1

OQE00987.1

KAF7522003.1

OQD71039.1

KUM64184.1

KOS48903.1

KGO71744.1

XP 016601957.1

XP 014531477.1

KAF9248688.1

OQE30375.1

XP 002562102.1

OQE79122.1

OQE46923.1

KXG47045.1

OQE11082.1

OQD81256.1

XP 022493286.1

OOQ87049.1

CEJ54244.1

OKO93678.1

KAF3394575.1

KAF7719880.1

EPS27856.1

OQE21137.1

OQD75174.1

XP 022403092.1

EYE94380.1

ODM23866.1

GFF29341.1

GFG18600.1

GFF93589.1

GAO83629.1

GFF39831.1

XP 022582193.1

TQB77406.1

KAF3399271.1

PCH02642.1

KUL88549.1

RAO71282.1

KAF5014940.1

XP 002150356.1

QGA20442.1

KAE8550776.1

XP 002483905.1

XP 020119745.1

CRG90233.1

XP 035339700.1

XP 013327453.1

OXV11007.1

XP 028488172.1

GAD98973.1

AAG36691.1

AYV96505.1

AAG36674.1

AAG36697.1

AAG36676.1

AAG36673.1

AYV96507.1

AYV96506.1

AAG36685.1

AAG36672.1

BAB12200.2

AAG36675.1

BAB12193.1

AAG36681.1

BAB12196.1

AAG36678.1

AAG36680.1

XP 010763076.1

BAB12194.2

prf||2208385A

AYV96504.1

AAG36695.1

AYV96503.1

AAG36694.1

BAB12192.1

BAB12190.2

AAG36693.1

AAG36692.1

AAC49253.2

AEJ22066.1

AAG36670.1

AAG36689.1

AAG36669.1

AAG36668.1

BAF62835.1

BAB12198.1

BAF62841.1

BAF62846.1

BAF62847.1

ABW86820.1

AAO32490.1

ABW86806.1

ABW86801.1

ABW86818.1

AAW21849.1

ABW86802.1

ABW86819.1

ABW86822.1

XP 002792488.1

XP 002624761.1

EEQ86572.1

EQL37144.1

OJD26740.1

KLJ12618.1

PGH09278.1

EGC46035.1

EER43103.1

EEH11064.1

XP 001540744.1

KKZ61035.1

PGH35849.1

OJD16323.1

OAX82459.1

PGH17941.1

EGE07358.1

EGD99595.1

KDB20334.1

EZF31145.1

XP 003021818.1

XP 003017585.1

OAL67774.1

XP 003171558.1

XP 002846005.1

XP 033407984.1

PGG96511.1

KKY25291.1

XP 007802240.1

RKF77408.1

RKF77022.1

RKF55041.1

TQS38935.1

KHJ33940.1

POS83890.1

RKF63162.1

EPQ65264.1

Q96V64.1

EHL02159.1

XP 008088680.1

CZS95536.1

CZT06657.1

PVH87117.1

XP 007291784.1

PBP22472.1

PBP20800.1

OWP04786.1

CZR55395.1

KAF8865191.1

KAE8450717.1

XP 018078861.1

TAQ85160.1

TVY14753.1

TVY88908.1

TVY48296.1

XP 031007080.1

TVY32466.1

TVY42947.1

TVY67515.1

KAF4633217.1

XP 031866753.1

KAF7902569.1

THV44101.1

TGO53970.1

KAF7953702.1

TGO31547.1

TGO16367.1

KAF7960964.1

KAF7938699.1

KAF7871077.1

KAF7942013.1

KAF7888409.1

TGO23198.1

XP 037190568.1

TGO48698.1

EMR91254.1

XP 001559924.2

CCD46563.1

KAF7910949.1

CAD6441881.1

XP 001593115.1

KAF7856945.1

KAA8575305.1

RAL68019.1

KAB8304626.1

ESZ99005.1

PQE29906.1

PQE22681.1

RDW76056.1

RDW82730.1

XP 024717096.1

KAG0651854.1

RQM08354.1

RFU32732.1

KAE9368562.1

PMD38355.1

XP 024738375.1

PMD20894.1

XP 037166962.1

XP 037162613.1

XP 037154738.1

KAA6415744.1

XP 018190052.1

RMZ32544.1

OTA36776.1

RMY89059.1

OTA36481.1

RMZ09685.1

RMY78463.1

RMZ03456.1

RMY75191.1

RMZ10084.1

RMX86975.1

RMY52873.1

RMY62839.1

RMX90460.1

RMZ17279.1

RMY25103.1

TKA31656.1

TKA26747.1

TKA49338.1

TKA75647.1

XP 007673118.1

KXL41923.1

KYG49220.1

XP 023907041.1

XP 023921174.1

KXT05806.1

XP 007926581.1

KAF7188425.1

KXT08124.1

SMR43557.1

XP 003857751.1

KJX98941.1

EME46410.1

XP 033669277.1

XP 023629339.1

XP 023449487.1

PPJ49867.1

PKR97836.1

KAF2216677.1

XP 033462598.1

OQO00767.1

OQO06411.1

OQO14942.1

OQO14255.1

KAF2862603.1

KAF2766832.1

RYP29845.1

RYO74941.1

RYP87668.1

RYP54462.1

RYP75953.1

RYP80676.1

RYO85914.1

RYO96449.1

RYP21557.1

EMR63512.1

ORY64786.1

OTA99742.1

KAF2720914.1

KAF2236356.1

THW33441.1

THY53261.1

THY70571.1

THZ34750.1

TIA39789.1

THX06188.1

THW82494.1

THX02970.1

THZ74006.1

XP 029761791.1

TIA29433.1

THY15252.1

THV89116.1

THZ33812.1

THX72420.1

THX25215.1

TIA66926.1

THX38851.1

THW14347.1

THY40475.1

TIA46953.1

THW54211.1

THZ11554.1

THY37958.1

THY86781.1

TIA14789.1

THW32823.1

THZ59409.1

THV64914.1

THY88862.1

THW64349.1

THZ13894.1

THX86558.1

THX53305.1

THW68783.1

OBW66472.1

TIA46038.1

THX70130.1

THV75746.1

TIA04230.1

THW12202.1

THV97131.1

XP 013427306.1

XP 013344871.1

KEQ64095.1

KAF1351391.1

TKA78958.1

CAA9961143.1

EFQ89593.1

CAA9977424.1

XP 001941009.1

RMZ68513.1

KAB2101798.1

XP 018382523.1

XP 028501839.1

RYN39037.1

KAF7674598.1

XP 007694965.1

KAF5845047.1

XP 007682699.1

XP 014084306.1

XP 007711571.1

XP 014562459.1

XP 008025333.1

KNG45220.1

KAF1938772.1

KAF1837098.1

KAF9690560.1

KZM24927.1

XP 033557362.1

XP 033450698.1

KAF3050617.1

KAF3038656.1

KAF2996224.1

KAF1364270.1

KAF2852547.1

XP 003834837.1

OAK94211.1

KAF2029513.1

XP 001791287.1

KAF1916517.1

KAF2822444.1

OAL45768.1

KAF1846359.1

XP 033518942.1

XP 018032470.1

KAF9732408.1

KAF2440047.1

KAF1967956.1

KAF2679920.1

KAF2638792.1

KAF1955007.1

PVH93924.1

KAF2729303.1

KAF2119520.1

XP 033682696.1

KAF2872875.1

KAF2006350.1

KAF2800295.1

KAF2711909.1

KAF2662088.1

XP 033382362.1

ORY06383.1

XP 033542151.1

KAF2186559.1

PSN65313.1

KAF2748366.1

XP 033651972.1

KAF2202047.1

KAF2261390.1

OCL02946.1

OCL00587.1

OCK77656.1

XP 033597911.1

XP 033584278.1

KAF2502528.1

XP 007782639.1

KAF2841077.1

KAF2458449.1

KAE9989613.1

KAE9962506.1

TID16152.1

QDS70242.1

XP 016219384.1

KAF2418666.1

KAF2093743.1

KAF1981657.1

XP 033530711.1

KAF2224818.1

PNS15726.1

KAF4552727.1

TKX23213.1

PSK60385.1

KAF2151741.1

GAM83462.1

PUU79911.1

RPA97314.1

PWW71632.1

XP 002840150.1

KAG0134695.1

KAG0637924.1

RPB17260.1

KAF8535485.1

KAF8249988.1

CCX07214.1

KAA8904188.1

KAF8446926.1

RPB23403.1

KAF8427709.1

KAF8473250.1

TGZ77060.1

RPA80326.1

RPA80298.1

GAO46814.1

XP 019027018.1

TGO12685.1

THV50582.1

XP 037187939.1

TGO22178.1

TEY85702.1

XP 001549070.1

KAF7910625.1

KAF7953917.1

QFF92520.1

TGO68053.1

KAF7902365.1

TGO32211.1

TGO71046.1

KAF7871303.1

KAF7934466.1

TGO54713.1

KAF7888611.1

KAF7961161.1

KAB8304927.1

KAA8575529.1

ESZ99057.1

XP 001592853.1

CAD6445422.1

PQE18820.1

PQE15948.1

TAQ85319.1

RDW87719.1

RDW73061.1

RQM05894.1

RFU33297.1

PBP19338.1

PBP25867.1

OWO98837.1

XP 007297638.1

EHK96699.1

XP 008082226.1

CZT12515.1

CZT04069.1

CZT46812.1

PVH74337.1

CZR54831.1

KAF8847448.1

KAE8448480.1

XP 018063174.1

TVY93219.1

TVY20507.1

TVY57691.1

TVY48691.1

TVY41831.1

XP 031005539.1

TVY84736.1

KAG0651657.1

XP 024716970.1

KAF4626652.1

RKF64736.1

RKF78092.1

RKF78514.1

TQS34611.1

POS85368.1

RKF62508.1

KHJ35732.1

CCU81495.1

SZF01926.1

EPQ64924.1

XP 007803443.1

KAF7503995.1

KAA6415325.1

SLM33621.1

XP 018189874.1

TKA73690.1

KAF2233831.1

AAF65310.1

XP 007713444.1

XP 014558262.1

XP 007704494.1

XP 007686746.1

XP 014078003.1

XP 008020588.1

KNG51959.1

RAR02799.1

KAF1831191.1

PWO21292.1

XP 001934893.1

RMZ67378.1

EFQ88562.1

CAA9983856.1

XP 018380757.1

RYN54076.1

RII14144.1

KAF7671092.1

XP 028501872.1

KAB2099393.1

XP 033522350.1

OAK97621.1

XP 001804464.1

KAF1914368.1

KAF2032925.1

KAF2820460.1

KAF1937654.1

OAL47304.1

KAF1851291.1

XP 003841029.1

KAF2853653.1

KAF9691904.1

KZM28327.1

KAF1355960.1

XP 033557224.1

KAF3038201.1

KAF3041744.1

XP 033443919.1

OSS53188.1

KAF2656925.1

XP 033681650.1

ORY14125.1

XP 033547961.1

KAF2182545.1

KAF1998627.1

KAF2112063.1

KAF2260239.1

KAF2736524.1

XP 033655429.1

KAF2751177.1

XP 033385987.1

KAF2865103.1

KAF9731191.1

XP 018038160.1

KAF2450440.1

PVI03148.1

KAF2713629.1

KAF2798965.1

PSN66662.1

KAF2637366.1

KAF1955216.1

KAF2681065.1

KAF2493861.1

XP 033575290.1

OCK75049.1

OCL05302.1

KAF2203320.1

XP 007782499.1

XP 033601046.1

KKY24685.1

OMP82479.1

XP 020130685.1

XP 035368408.1

EKG13928.1

KAF4302422.1

EOD48046.1

KAF2091189.1

XP 033395505.1

KAF2839339.1

KAF2454608.1

PPJ49919.1

XP 023448940.1

KAF2215615.1

PKS03427.1

XP 016762840.1

KXT16633.1

KAF7188647.1

XP 007925864.1

KXS94958.1

AQA29342.1

EME46567.1

XP 033670968.1

SMR41600.1

XP 003855997.1

SMQ45233.1

KJX97731.1

XP 023624403.1

XP 023877644.1

XP 023907435.1

TKA41601.1

TKA46744.1

TKA78332.1

XP 007674022.1

KXL49769.1

XP 033589974.1

RMZ13392.1

RMY50444.1

RMY75430.1

OTA32428.1

RMZ02599.1

OTA33150.1

RMY89403.1

RMY54126.1

RMX71328.1

RMX88509.1

RMY13095.1

RMY48944.1

RMY02940.1

TKA33224.1

KAF2720500.1

OQO22408.1

OQO18919.1

OQO01873.1

OQO11789.1

KAF2768859.1

KAF2858080.1

QIW97970.1

THY16167.1

THX00186.1

THY12394.1

THY08109.1

THV70994.1

THX52592.1

THW47037.1

TIA47977.1

THY23163.1

THZ87147.1

THW43309.1

THY78440.1

THX01080.1

THW15223.1

THV88469.1

TIA26415.1

XP 029757695.1

XP 013342418.1

XP 013432227.1

KEQ67233.1

AYP70312.1

KAF1353801.1

PSK51761.1

TKX19601.1

PNS15196.1

KAF2222492.1

KAF4547532.1

GAM90768.1

KAF2148363.1

XP 033462125.1

KAF4552889.1

KAF2220085.1

PNS15055.1

TKX20900.1

PSK58659.1

KAE9972745.1

KAE9981965.1

RDI81078.1

TID26338.1

QDS71125.1

XP 018073707.1

KAF8856864.1

KAF4633636.1

KAF2435591.1

KAF1985546.1

KAF2100995.1

XP 033529818.1

KAF2666616.1

RYN67706.1

XP 018384458.1

OWY46604.1

RYO68152.1

XP 028503646.1

RYO60182.1

RYN25209.1

KAF7679950.1

KAB2110260.1

KNG49831.1

RAR00912.1

CAA9962747.1

EFQ96651.1

XP 001932710.1

KAA8623590.1

RMZ73805.1

KAF1831973.1

KAF1940327.1

KAF1845203.1

OAL53856.1

KAF2853233.1

XP 033525031.1

KAF1911507.1

OAL06241.1

XP 001796974.1

KAF2025902.1

KAF3044418.1

KAF3050344.1

XP 033443237.1

XP 033560459.1

KZM28483.1

KAF9700752.1

KAF1363043.1

OSS51119.1

KAF2874494.1

KAF9741219.1

XP 018042659.1

KAF2449281.1

KAF1977476.1

KAF2690019.1

KAF2642530.1

KAF1950908.1

PVI05088.1

KAF2116131.1

KAF2739727.1

KAF2258038.1

XP 033389310.1

KAF2001913.1

KAF2800152.1

PSN73714.1

XP 033678717.1

KAF2493126.1

XP 033579629.1

OCL07132.1

OCL00346.1

XP 033545300.1

ORY12893.1

KAF2203603.1

KAF2744704.1

KAF2657878.1

XP 024738750.1

KAE9368951.1

KAF8861734.1

OAL29417.1

XP 016636348.1

XP 018689565.1

XP 007746897.1

XP 016616585.1

OQV00835.1

OQV00836.1

XP 016255055.1

XP 022504850.1

XP 013285251.1

XP 022513901.1

OCT50155.1

XP 008731590.1

XP 007754774.1

KIW70449.1

XP 016260684.1

XP 016239422.1

XP 013315807.1

KIV82735.1

XP 007732598.1

XP 007726168.1

XP 009156885.1

XP 016227423.1

RVX72630.1

XP 013258852.1

XP 013275078.1

KKY16442.1

OMP82324.1

XP 020130722.1

KAB2574234.1

XP 035371818.1

KAF4301894.1

EOD43037.1

XP 033397692.1

KAF2087642.1

RDW94953.1

RDW88468.1

RMZ89011.1

RMZ79027.1

RMD43034.1

RMZ81913.1

XP 017998816.1

XP 008711170.1

KAF7846036.1

KKY28010.1

XP 011122773.1

KAF3276273.1

KAF3205336.1

KAF3167090.1

KAF3079754.1

KAF3170116.1

RVD86986.1

KAF3916041.1

EWC43613.1

KAF3932704.1

KAF3925281.1

KAF3917958.1

KAF3921654.1

EPS42511.1

PTN18412.1

AJT73556.1

EGA80869.1

AJT71130.1

AHY77478.1

AJT98975.1

AJT87302.1

AJU04851.1

AJT78463.1

AJT98485.1

AJU10204.1

AJT75031.1

NP 014833.3

AJU11185.1

AJU02882.1

AJU03375.1

AJT96508.1

CAD6646268.1

CAD6646101.1

AJU02392.1

AJT71620.1

AJT93101.1

QID82521.1

EGA56734.1

EEU08257.1

AJT79446.1

EGA60499.1

KAF4004663.1

AJU01422.1

AJT72109.1

AJU00445.1

CAD6647399.1

CAD6643706.1

AJU08757.1

CAD6648581.1

AJU05353.1

XP 033769320.1

EJT44294.1

EHN00143.1

EJS41635.1

XP 018219402.1

Q876J2.1

XP 003687667.1

XP 001643728.1

XP 003958404.1

XP 004178288.1

AJV57121.1

NP 013403.1

GES70377.1

EGA81645.1

AJV60705.1

AJV66927.1

1H4P A

CAD6636113.1

CAD6637094.1

XP 033768043.1

EJS42561.1

EJT43088.1

EHN01114.1

Q876J3.1

QID86860.1

XP 003671991.1

XP 003676253.1

XP 003669630.1

XP 003677736.1

KAG0666742.1

XP 022467186.1

KAG0656199.1

SMN22873.1

XP 022465230.1

KAG0659715.1

QNG14108.1

XP 446773.1

XP 036984970.1

KTB23523.1

XP 447274.1

XP 004180675.1

XP 003955047.1

XP 003686194.1

XP 001644937.1

AQZ13219.1

CDH14932.1

SJM81635.1

AQZ09396.1

GCE97971.1

XP 002497082.1

GAV54142.1

QLQ82129.1

XP 037141681.1

XP 003682950.1

XP 037146059.1

SCU81424.1

XP 022629254.1

SCU83801.1

SCU99660.1

SCU78157.1

XP 002556182.1

CUS21255.1

SCU82746.1

SCW00589.1

Q875R9.1

SSD61222.1

OEJ84973.1

QEU60102.1

XP 452437.1

CDO95352.1

XP 022673764.1

KAG0669776.1

NP 982689.1

AGO10139.1

XP 017989897.1

XP 003645415.1

AEZ66638.1

AFK33203.1

AFK33205.1

CDF77671.1

ABK40520.1

XP 019037429.1

QKG01944.1

O93983.1

AGC67022.1

XP 011273243.1

CDR42395.1

ONH67341.1

XP 020072163.1

ACP74152.2

KGQ98692.1

1EQP A

KGU33678.1

XP 002416951.1

KHC43133.1

XP 721488.2

CAA21969.1

RLP61603.1

2PBO A

4M80 A

3N9K A

2PC8 A

2PB1 A

3O6A A

2PF0 A

1CZ1 A

RCK61010.1

RCK55797.1

XP 002550037.1

EMG46706.1

XP 007372206.1

RLV93124.1

XP 036663744.1

XP 003867866.1

XP 001526673.1

XP 001385760.2

XP 020065931.1

CCE73161.1

CCE72597.1

XP 006688447.1

XP 458827.2

XP 015467348.1

XP 020078588.1

XP 001482787.1

ACN18104.1

RLV88510.1

AEP83833.1

Q8NKF9.1

Q12700.1

QEL62306.1

PSK76124.1

KND99350.2

XP 028889021.1

QEO23771.1

WP 181427956.1

XP 025334407.1

XP 024713216.1

XP 025343635.1

XP 025335996.1

KAF3993383.1

XP 025340400.1

XP 025339050.1

XP 024715384.1

KNE01154.1

XP 028890558.1

GEQ67684.1

QBM87791.1

XP 018711231.1

KAF5209699.1

XP 002615579.1

RKP32171.1

SGZ53783.1

XP 034012027.1

AIA90636.1

KAG0676962.1

GAV28681.1

XP 019020440.1

AWT08569.1

KGK37228.1

XP 029322244.1

TID28786.1

ODV82824.1

XP 013932550.1

XP 018213238.1

QOU22176.1

EIF45949.1

KAF6011271.1

VAX55757.1

KAF6012256.1

QPG73888.1

VEU20268.1

OWB59608.1

OWB77687.1

OWB56436.1

OWB65267.1

OUM52984.1

XP 022459866.1

CCA38524.1

XP 002491361.1

ANZ75686.1

ODV94514.1

CAA86952.1

XP 505030.1

XP 018735231.1

KAA8912813.1

KAA8916381.1

XP 024663150.1

ODQ74278.1

XP 018984657.1

ODQ64453.1

KAF5096006.1

KAF5114438.1

KAF5100481.1

XP 031853312.1

XP 020046751.1

XP 020049547.1

AJU89437.1

AJV01476.1

AJV10597.1

AJU64342.1

AJV04981.1

CAD6612088.1

AJU70693.1

AJU59478.1

AJU74229.1

EGA62998.1

AJU97941.1

QID78773.1

AJV11938.1

AJU83894.1

CAD6611642.1

AJU86723.1

AJV13993.1

ONH72882.1

AJV15369.1

CAY78762.1

AJU95137.1

NP 010547.1

EHN07839.1

EGA79433.1

XP 033765490.1

EJT44164.1

EHN03044.1

QID83586.1

XP 018223808.1

XP 449726.1

KTB21925.1

KTA99659.1

XP 022463005.1

KAG0656586.1

XP 003673739.1

XP 003671505.1

XP 003956717.1

SMN17859.1

KAG0669841.1

XP 003685361.1

XP 037137503.1

QLQ78391.1

XP 003679030.1

XP 037146642.1

XP 002498671.1

GAV51239.1

GAV56120.1

GCE99762.1

AQZ15967.1

SJM88573.1

CDH10387.1

XP 001643519.1

XP 001643696.1

XP 001644377.1

XP 004182597.1

AGO12141.1

NP 984641.1

XP 003647133.1

XP 017989419.1

SSD59623.1

OEJ80751.1

SCW01246.1

CUS23473.1

AFK33201.1

O93939.1

AFK33200.1

AGC67021.1

XP 019038682.1

XP 011272752.1

CEP23190.1

XP 020071323.1

ONH67285.1

KGR13667.1

KGU14360.1

KGQ89217.1

KAF6063633.1

KGU15471.1

KHC57795.1

KGU35270.1

XP 714828.2

KHC53762.1

KGU28750.1

KHC80475.1

KHC39729.1

EEQ47220.1

KGR11537.1

KHC38287.1

KHC65782.1

KGR00286.1

KHC72574.1

KGU10989.1

KHC45787.1

KGU32772.1

RLP63343.1

XP 002418592.1

RCK67759.1

RCK55037.1

XP 002547594.1

EMG50576.1

XP 007374636.1

RLV95768.1

XP 036663585.1

XP 015468738.1

XP 460426.2

CCE78540.1

XP 006685462.1

XP 020047072.1

XP 018987449.1

KGR21296.1

KGR23321.1

KHC68434.1

XP 721451.2

KHC57224.1

KHC40305.1

KGQ98045.1

KHC43097.1

KGU14605.1

KGU36446.1

KHC75681.1

EEQ42896.1

RLP61567.1

XP 002416917.1

KHC85372.1

KGU37475.1

KGU33642.1

KAF6070381.1

KAF6070380.1

EMG46668.1

RCK60613.1

RCK56052.1

XP 002550366.1

XP 007372296.1

RLV92103.1

XP 036663807.1

XP 003867929.1

XP 001526773.1

EDK39883.2

XP 001483252.1

RLV84147.1

XP 006685467.1

XP 460418.2

XP 015468746.1

CCE78548.1

XP 034011917.1

XP 001383379.2XP 020062519.1

QEO20676.1XP 028892464.1

KND97387.2PSK77268.1

QEL59934.1XP 025335627.1

XP 024715012.1XP 025342042.1

XP 018714301.1GEQ66647.1

QBM85932.1RKP28463.1

SGZ51338.1SGZ52553.1

KAF5212155.1XP 020074496.1

KAG0689458.1

XP 019016542.1GAV29109.1

TID13154.1KGK38463.1

OUT21606.1AWT08568.1

XP 029320861.1KAF6007718.1

KAF6009643.1VAX56395.1

QOU18952.1EIF49196.1

VEU20835.1XP 013936094.1

XP 018210073.1ODV84451.1

OWB63271.1OWB56908.1

OWB76047.1OWB64787.1

OUM52496.1XP 022460290.1

KAA8917592.1ODV91252.1

XP 020044789.1AOA64999.1

CCA40446.1XP 002494132.1

ANZ77526.1NP 596461.1

BAA13789.1XP 013019675.1

XP 013021120.1XP 002176070.1

XP 002172425.1ORY86389.1

ORY86387.1CCG83734.1

TIA36322.1XP 029755681.1

THV65624.1THY52354.1

THV79581.1THW49882.1

THW90405.1TIA44302.1

THW93108.1THZ94345.1

THX23953.1THX17271.1

THZ76188.1THY92325.1

THW71673.1THW36307.1

THX53761.1THX71150.1

THZ39288.1THW70798.1

TIA20995.1THY21818.1

XP 013347501.1XP 013422796.1

KEQ65043.1KAF1353235.1

OQN95977.1OQO09816.1

OQO24655.1OQN99927.1

KAF2722131.1TKA73295.1

TKA73293.1TKA45130.1

TKA38972.1XP 033668889.1

KAF2770727.1KXL41684.1

KYG41576.1RMY49679.1

RMZ02028.1RMY78118.1

OTA36976.1RMY94145.1

OTA30945.1RMY75392.1

RMY05614.1RMY01977.1

RMY36451.1RMX73263.1

RMX73519.1RMX83232.1

RMY77137.1TKA24097.1

EME44039.1XP 007676233.1

XP 023456909.1PPJ57013.1

KAF7187664.1XP 033464427.1

THW22211.1THV91696.1

THZ26278.1THX73609.1

THX92413.1THW03895.1

THZ95945.1THY83583.1

THX77525.1THW81052.1

THW59048.1THV63958.1

TIA18340.1OBW69002.1

THZ13031.1THY46129.1

THX10355.1THZ27059.1

THY49986.1XP 029758630.1

THY04410.1XP 013345829.1

KEQ64347.1XP 013424596.1

KAF1343804.1KAF2861227.1

KAF4556806.1KAF2219277.1

PNS14524.1PSK45218.1

TKX19516.1KAF2156137.1

GAM83624.1KAF2232106.1

KKY18799.1RDW89540.1

RDW70100.1TAQ86288.1

KAG0648600.1XP 024721088.1

KAF8865843.1CZR59227.1

XP 018074311.1KAE8451895.1

KAF4628737.1TVY67446.1

XP 007291627.1OWP02647.1

PVH76801.1EHL03574.1

XP 008083812.1XP 031867997.1

TVY86165.1TVY19322.1

TVY55963.1XP 031007838.1

TVY39426.1TVY49859.1

XP 033578668.1KAF2491754.1

OCL08758.1OCK80173.1

KAF2645171.1KAF2836893.1

KAF2097519.1KAF1990714.1

KAF2415678.1XP 037152762.1

XP 037170922.1GAO50097.1

XP 019025649.1ODQ71233.1

KAF8443504.1KAF8463657.1

RPB07606.1XP 033597400.1

KAB2579598.1XP 035371573.1

KAF9633931.1OMP85727.1

KKY25426.1XP 020125341.1

EKG19627.1KAF4313895.1

XP 033401695.1KAF2085713.1

XP 007360667.1TBU29838.1

TBU40340.1TBU62583.1

PIL31368.1RPD82289.1

RPD57092.1TFK84199.1

RDX51148.1XP 008031803.1

OJT08993.1CDO68923.1

OSD02048.1OBZ79265.1

PSR71051.1THG97449.1

KAF7799222.1XP 007391015.1

XP 007394488.1KIP11128.1

EED79681.1XP 024343877.1

KAF9820042.1EED78485.1

EED84031.1KZT08711.1

TFY53027.1EPS96679.1

KZT73339.1XP 027608488.1

KZT42711.1KZS93506.1

OCH86665.1EMD32559.1

KAF5377408.1KAF5372720.1

KIK56249.1GAW02939.1

KAF9065472.1KAF9070831.1

KAE9390726.1THH27676.1

TCD71174.1KAE9390725.1

KAE9390719.1TFK56626.1

XP 007860852.1KZT30786.1

KDQ63245.1KIJ22034.1

KAF8846089.1KIK94141.1

KAF9225500.1KAF9245837.1

KIJ66234.1KAF8140546.1

KAF8445642.1KAF8560089.1

KIK49485.1KAF3882029.1

KAG0700649.1OJA19129.1

OAX40064.1XP 007763622.1

KIO08563.1KIK30193.1

KIM70272.1XP 007312873.1

XP 007312872.1KIK49486.1

KAF3882030.1KAG0700651.1

OJA19124.1OAX40065.1

KII94290.1XP 007763621.1

GAW02940.1BAD97445.1

KAF9070839.1XP 037213025.1

XP 037222181.1KAF7303151.1

GAT57439.1KAF7311149.1

KAF7347576.1KAF7347578.1

KAF7337508.1KZP25281.1

KZP25280.1KAF7972591.1

KAF7972590.1KZP25282.1

KIM88860.1XP 007271154.1

OCB89030.1PAV22706.1

THH06679.1THH03835.1

KLO20179.1TDL20938.1

TDL21142.1TDL20936.1

KAF8716095.1KAF8688062.1

KAF8737064.1KAF8346968.1

KAF8346967.1KIL54982.1

KIL60589.1KIL71536.1

KAF8910117.1PPQ69793.1

KJA28353.1KAF5313187.1

KDR85713.1KAF4612242.1

KAF8159780.1KAF8808109.1

KIM47526.1CAA7264788.1

KAF9055867.1PPR01920.1

KAF8910118.1

KAF4612219.1KDR85716.1

KAF8808111.1KAF8808110.1

KIM47527.1CAA7264787.1

KAF5323381.1KAF6766718.1

TEB38806.1RXW22658.1

TFK19971.1

XP 001829227.1TFK19970.1

KAF6766719.1KAF5323382.1

TEB38805.1RXW22687.1

TFK77419.1KAF8665388.1

KIK07266.1XP 001874040.1

PFH52256.1KAF8640742.1

TFK41849.1KAF5385032.1

KAF8078951.1RDB29660.1

KNZ73334.1KNZ80665.1

KAF9469829.1KAF8236785.1

KAF8886923.1KAF8899067.1

KDQ31142.1XP 036634366.1

KAF4573242.1KAF4604892.1

KAF9262542.1KAF5352770.1

KXN88853.1KAF9454195.1

KAF7784148.1XP 006454147.1

KAF8585109.1KAF8514765.1

KIJ53493.1KAF8527568.1

THU98415.1XP 007382521.1

XP 007378826.1KAF5366258.1

KAF5366221.1KAF5366224.1

THU98603.1PPR01922.1

KAF9055866.1KAF5313188.1

CAA7264786.1KZW00959.1

EJD39940.1EJD51300.1

KZV87112.1KAF7337509.1

KAA1468117.1TFY71317.1

TFY80664.1KAF8492763.1

KAF8481707.1KAF8274336.1

XP 007307672.1XP 009540396.1

THH17376.1KZV65190.1

VDC03447.1VDC03463.1

KZV74209.1VDB95629.1

KAF8492766.1KAF8274329.1

KAF8481712.1KAF8481709.1

KAF8492761.1KTB30185.1

ESK92719.1XP 006454146.1

XP 007325774.1CAA63537.1

KAF9454194.1KXN88852.1

KAF5352453.1XP 001886234.1

KIK01642.1XP 001883365.1

KIJ99273.1KAF5368395.1

KAF5368609.1THV07475.1

PBK71986.1SJL11193.1

PBK80627.1SJL06135.1

PBK76850.1

KIY73602.1ADX07317.1

KAF8921954.1XP 003037324.1

TRM66211.1KTB32524.1

ESK85922.1ESK85926.1

TFK98419.1TFK99556.1

TFL03725.1OCB89025.1

THH03953.1PAV22703.1

PAV22697.1KIK56251.1

EPT00291.1KIY50406.1

KAF9647952.1KAF9643869.1

KAF9780811.1KJA22669.1

KJA13867.1KAF5329474.1

PPQ82283.1KJA28398.1

PPR05615.1KAF5322277.1

KAF5321474.1TFK37198.1

OCB89029.1PAV22707.1

XP 003038882.1TRM65760.1

KIY52257.1KIY67787.1

GAA95172.1XP 014565886.1

XP 007269181.1KNZ81394.1

KAF8674640.1ELU41348.1

KAF8699647.1CEL53013.1

CCO30276.1KEP50222.1

EUC56872.1CUA76484.1

KAB5588555.1KAF8603269.1

KAF8596854.1KAB5588556.1

KAB5589922.1KZT55844.1

KZP01831.1EJU03454.1

KZP01389.1KZT59079.1

EJU03858.1KDQ12583.1

KAF9507649.1KAF9507650.1

KAF8337443.1KAF8308765.1

KDQ12592.1KDQ12586.1

KAF8335349.1KAF8335350.1

KAF8335342.1KAF9512021.1

KAF9509204.1KAF8317388.1

KAF8335351.1KTB34777.1

ESK95295.1ESK92210.1

KIM31818.1KIM31822.1

CCA67731.1PVF96087.1

OXG24862.1OXC64777.1

OXG86816.1OWZ41396.1

XP 012050027.1OXC84253.1

OWZ31003.1OXG19849.1

OWT38968.1OWZ42853.1

OXB36826.1OWZ71116.1

CAD31110.1XP 570869.1

XP 775255.1XP 003194332.1

KIR51704.1KIR58964.1

KIR46007.1KAE8542539.1

KIR84876.1KIR38167.1

KGB79527.1KIR29102.1

KIR34707.1ODN89030.1

XP 018993749.1XP 018993750.1

ODO06781.1TYJ53414.1

XP 019028288.1XP 018999666.1

OCF54308.1XP 019049481.1

XP 018261525.1XP 019011510.1

OCF37968.1OCF42194.1

XP 031859952.1RSH88775.1

GFZ49579.1GFZ52321.1

ORY35550.1XP 007005631.1

RXK41132.1XP 018281980.1

XP 014177861.1XP 028473071.1

XP 021872410.1TXT12901.1

GHJ85708.1KDE03749.1

SGY39001.1SCZ96287.1

SCV67111.1AJD14768.1

AJA37480.1ORY75356.1

TIB99547.1TIB74891.1

TIC73444.1XP 006958121.1

TIC63965.1TIB72424.1

XP 009268423.1TIA68478.1

TIA87176.1TIA95575.1

TIA86195.1TIC36049.1

TIB77515.1TIB72754.1

TIC68893.1XP 006959691.1

TIA92189.1TIA84494.1

TIA72090.1XP 009269307.1

TIA68891.1XP 009269546.1

TIB62075.1TIA88820.1

XP 006960503.1TIC08469.1

TIB71463.1SPO30915.1

SPO29640.1CDI55234.1

SAM84188.1CCF50928.1

GAC74378.1ETS62302.1

XP 014655490.1PWZ00062.1

XP 016294313.1XP 011391862.1

XP 012188971.1SJX64821.1

CBQ69181.1CDU22267.1

XP 029740670.1XP 012191645.1

XP 011391070.1XP 007881381.1

PWN46560.1SHO79766.1

XP 018741780.1PKI85884.1

XP 017992022.1AYO43966.1

XP 027484933.1XP 001729678.1

KAE8212211.1KAE8270125.1

KAE8228861.1KAE8220413.1

KAE8189059.1CEH18901.1

XP 025370768.1XP 025599826.1

XP 025375119.1XP 025360957.1

KAA1084091.1KAA1084090.1

KAA1119516.1XP 003322840.2

OAV96033.1KNE94251.1

PLW14722.1PLW45697.1

PLW18759.1PLW46187.1

KNZ56894.1XP 007404213.1

XP 007406809.1XP 007406778.1

XP 007408147.1KAG0145954.1

CEQ42406.1GAC73472.1

ETS63492.1XP 014659737.1

SAM71258.1CCF53960.1

SPO19882.1SPO20802.1

CDI51178.1CDU23843.1

XP 029742453.1CBQ67637.1

XP 016294848.1

XP 011386164.1PWZ02793.1

XP 007876246.1PWN47653.1

XP 013242664.1XP 025601644.1

XP 025373128.1XP 025354796.1

XP 025378825.1XP 025345367.1

XP 025365482.1KAE8180225.1

KAE8181657.1KAE8239446.1

KAE8186743.1KAE8193005.1

KAE8247113.1KAE8226178.1

KAE8256290.1KAE8212767.1

KAE8233057.1KAE8193004.1

KAE8186744.1KAE8185165.1

KAE8197099.1KAE8202549.1

KAE8222645.1KAE8255842.1

KAE8229481.1KAE8215371.1

KAE8271302.1XP 007362728.1

TBU48830.1TBU33304.1

PIL35559.1VWO94777.1

TFK92644.1RDX57271.1

RPD60103.1OJT11441.1

XP 008039724.1OSD06598.1

CDO78183.1TFY63790.1

KZT72999.1EPS94478.1

KAF9818878.1XP 024334557.1

PCH42165.1KZT07815.1

EMD34063.1OCH95383.1

XP 027618915.1OBZ72452.1

XP 007392733.1KIP08203.1

PSS36899.1KAF7794812.1

THH29598.1TCD61592.1

KZT20169.1TFK47802.1

XP 007867431.1KDQ59273.1

TFY66581.1KAA1467483.1

TFY81648.1XP 007299798.1

XP 009551170.1THH14218.1

KZV62907.1VDB88414.1

KAF8486166.1KAF8589811.1

KAF8515545.1KAF8526318.1

KIJ50980.1KZV87181.1

EJD48927.1OCB84685.1

XP 007262840.1PAV16045.1

THH09164.1KLO17187.1

KZS88141.1KZT36076.1

KIY44033.1PBK75640.1

SJL09627.1PBL03635.1

KAF9052397.1KAF8920328.1

TDL25870.1KAF7316857.1

GAT60777.1XP 037224395.1

KAF7327738.1KAF7330553.1

KAF7374908.1KAF7986482.1

KAF7986399.1KZP23794.1

KIM84857.1XP 007387751.1

KII89968.1GAW01657.1KAE9400202.1

KAF9043659.1KIK63051.1KAF5391674.1

THV07412.1KAF5367486.1ESK94612.1

KAF9267774.1PPQ95225.1KAF8910616.1

PPQ85378.1KAF4613506.1KDR76186.1

KIM39880.1CAA7266842.1PPQ76324.1

PPQ76322.1KJA26272.1KAF5326843.1

KAF8149962.1TFK40345.1KAF8808719.1

XP 006459387.1XP 007330412.1KAF5359505.1

KXN89093.1KAF9449533.1KAF8626990.1

KAF8626988.1KAF8626989.1KAF8626987.1

KAF8739417.1KAF8349114.1KIL67587.1

KAF8638329.1PFH52981.1KAF9468099.1

KAF8227308.1KAF8071947.1RDB26208.1

KAF8896377.1KAF4579801.1KAF4571109.1

KAF4597145.1KAF4596717.1XP 036628805.1

KDQ24837.1KAF9496621.1KAF6754479.1

KAF5341865.1TEB33365.1RXW25484.1

XP 002911444.1TFK23601.1TFK72886.1

KAF8656255.1TRM64212.1XP 003032065.1

KIY70937.1KAF9778989.1KAF9647958.1

TFL03862.1KIM21307.1CCA71432.1

PVF93282.1KDQ06363.1KIO32688.1

KAF8678683.1ELU42091.1KAF8740292.1

KAF8706739.1KAF8756413.1CCO29266.1

EUC62497.1KEP55662.1CUA71665.1

KAF8608309.1OXG42001.1OXG50730.1

OWZ43316.1OWZ54600.1XP 012049210.1

OWZ31786.1OWZ43861.1OXH33256.1

OWT39517.1OWZ63653.1OXC65997.1

OWZ61174.1OWZ78549.1OWZ45691.1

OXB37207.1XP 024512697.1XP 775593.1

KIR26198.1KIR31837.1KIR70326.1

KAE8538276.1KIR44755.1KIR57683.1

XP 003196406.1KIY31092.1KIR51216.1

KIR83292.1ODN93762.1ODN89427.1

OCF76832.1OCF58914.1XP 019005245.1

XP 018265588.1XP 019008586.1OCF40924.1

OCF37416.1XP 007005298.1RXK37579.1

XP 021868698.1RSH90355.1GFZ49243.1

ORY27801.1XP 028478873.1GHJ86905.1

XP 018280595.1XP 014180204.1EKC97968.1

OTA32837.1RMZ05416.1RMZ30661.1

RMY91045.1RMY80304.1RMY78074.1

RMY53076.1OTA38838.1RMY96352.1

RMY58574.1RMX73394.1RMY55649.1

RMY20498.1RMX75912.1RMZ10810.1

RMY55026.1TKA32731.1OQO19579.1

OQO10223.1OQO14553.1TKA70687.1

TKA39754.1TKA47647.1XP 007679221.1

OCF76728.1OCF59017.1XP 019005351.1

XP 019047390.1XP 018265686.1XP 019008690.1

OCF38646.1OCF37519.1XP 031858978.1

ORY26053.1XP 021871896.1GHJ89429.1

CDZ97418.1RMY63280.1RMY76270.1

RMY70166.1RMY63949.1OTA36624.1

RMY80582.1OTA33075.1RMZ20508.1

RMZ17824.1RMX74474.1RMY47127.1

RMX84094.1RMX99528.1RMY41082.1

RMX74557.1RMZ08267.1TKA32894.1

QIX01537.1XP 033455126.1KAF2858660.1

KAF2765342.1OQO21393.1OQO02051.1

OQO17181.1OQO11937.1KAF2154484.1

XP 007672621.1TKA45505.1XP 023896062.1

XP 023896064.1TAQ91370.1KAF2771087.1

XP 033667524.1KAF2719741.1OWZ60096.1

OWZ37095.1OXB39812.1XP 012046680.1

OXG55020.1OXG97186.1OXG36846.1

OWZ81401.1OXC64640.1OWT42011.1

OWZ63569.1OXG24837.1XP 566653.1

KIR55626.1XP 003192132.1KIR87832.1

KAE8537938.1KIR50409.1KIR67387.1

KGB74390.2XP 019030738.1XP 018996331.1TYJ54574.1

ODN97541.1ODN88194.1XP 019001165.1OCF60683.1

XP 019046409.1XP 019011108.1XP 018262898.1OCF30535.1

XP 031863335.1RSH87288.1GFZ43862.1ORY32786.1

RXK36925.1XP 007003330.1XP 021870647.1GHJ84828.1

KAE8254483.1KAE8222147.1KAE8215167.1KAE8265668.1

KAE8188651.1XP 025366887.1CEH11837.1XP 025597820.1

XP 007881477.1PWN46721.1CEH16752.1XP 025371096.1

EST06726.2XP 016291715.1XP 025354819.1XP 025354821.1

XP 025368144.1CEH11848.1XP 025600359.1XP 025375631.1

XP 013244448.1ETS61260.1GAC72911.1XP 014658608.1

CCF54992.1SAM75227.1SPO25016.1SPO22852.1

CDI51800.1CBQ70267.1SJX60939.1XP 029737238.1

CDR88234.1XP 011386896.1XP 012192561.1XP 016295177.1

PWZ00878.1XP 007878549.1PWN50344.1XP 025380151.1

XP 025351627.1XP 025372146.1CEH18815.1XP 025595845.1

XP 013241935.1XP 025363856.1KAE8272086.1KAE8215884.1

KAE8258017.1KAE8228181.1KAE8226668.1KAE8187453.1

KAE8206359.1KAE8182429.1KAE8226255.1KAE8214090.1

KAE8270844.1KAE8250746.1KAE8227449.1KAE8205308.1

KAE8255013.1KAE8201221.1XP 021870739.1KAF7745667.1

KAF7745668.1KAF7739772.1KAF7753262.1KAF7742433.1

KAF7742754.1KAF7746371.1KAF7758280.1KAF7754034.1

KAF7754342.1KXN68009.1KAF0509349.1KAF0509351.1

KAF0509350.1RIB13668.1RIB20964.1KAF0552605.1

ORX63859.1ORX90551.1ORY02208.1RKP36281.1

RKP26839.1RKP23897.1OZJ06420.1RUP52071.1RKP36280.1

KXN67043.1GAX26289.1GAX29434.1XP 002184418.1XP 002180962.1

OEU18829.1VEU37666.1OEU19488.1VEU34579.1XP 023326030.1

XP 023326029.1XP 023338112.1TRY71081.1TRY71084.1TRY73119.1

PIA14088.1ORX73344.1ORX73345.1PIA16764.1ORX68048.1

PIA16765.1KAG0318902.1KAF9352516.1PIA16766.1ORX68047.1

PRP78769.1PRP85834.1EWM27718.1TFJ85710.1RAQ50069.1

Q2UMV7.2KOC09134.1B8NNK9.1XP 001819110.3KAB8268947.1

KAE8344660.1PIG79580.1KAE8325163.1KAB8214740.1KAE8314756.1

KAB8209038.1KAE8418470.1XP 031931703.1KAE8166437.1XP 031910776.1

KAE8376266.1KAB8263861.1XP 031942483.1XP 015406285.1XP 022388929.1

KAE8356418.1KAE8389232.1KAF5866649.1XP 031894349.1KAB8076440.1

KAF7595080.1KAE8151360.1GES64361.1XP 001215864.1KAF9886990.1

XP 033423894.1XP 024710603.1XP 024673659.1XP 024691613.1PLN75032.1KAF4177901.1

KAF4168283.1XP 033410795.1GAQ03223.1KAF4154838.1XP 750812.1KAF4254484.1

KEY77208.1XP 001258042.1XP 024684040.1KAF4219285.1KAF4230474.1GFG24366.1

GAO87970.1GFF39373.1KAF7169138.1RHZ53405.1RLL98996.1KAF7122240.1

XP 026611201.1XP 001268046.1EYE92121.1XP 022402892.1ODM17323.1OJJ30281.1

RJE25908.1XP 680802.1XP 026602374.1OJJ04423.1OJJ57977.1

KKK18986.1PTU20056.1GAQ42530.1XP 035357992.1XP 025540932.1XP 025483076.1

GAA85920.1OJZ91147.1OJI83161.1XP 025392343.1XP 025513314.1XP 025568938.1OJJ78074.1

XP 025459863.1XP 001394735.1TPR04824.1EHA19845.1XP 026629346.1RDK41131.1XP 025397732.1

PYH91267.1XP 025466242.1OOF98789.1PYI02900.1XP 025573158.1PYI24769.1XP 025526062.1

PYI35942.1XP 025487184.1XP 020052756.1XP 025444275.1RAK77217.1XP 025501135.1XP 025556568.1

XP 025430066.1OQD94645.1KAF4764525.1CRL23083.1KAF7529894.1KOS44386.1KUM65854.1OQD61814.1

KGO40988.1XP 016600286.1KGO72450.1XP 014535384.1KAF9245920.1KAF3028988.1KZN85021.1XP 002557627.1

OQE88401.1OQE13983.1OQE08125.1KXG48067.1OQE47461.1OQD81002.1XP 022486819.1CEO60471.1

CEO60472.1OOQ83486.1KAF3388507.1OKP13140.1EPS33775.1KAF7718273.1OQD73851.1OQE23196.1XP 022578482.1

TQB77561.1GAD93590.1XP 028484242.1PCG98479.1GAM34237.1KAF3400987.1KUL91124.1KAF5014694.1RAO71987.1

KAE8556152.1KFX53263.1XP 002144721.1XP 002340761.1XP 020116351.1XP 035344918.1CRG84477.1XP 013331836.1OXV11151.1EGE77545.1

EEQ88292.1XP 002627484.1EQL33633.1OJD25713.1PGH09158.1KLJ09949.1EGC49435.1EER41569.1EEH05711.1XP 001538217.1PGH34192.1

KKZ68256.1OAX78320.1OJD19540.1ODH45281.1ODH48749.1XP 010759105.1EEH19487.2XP 002797378.1PGH15000.1GBF65674.1KAF3899881.1EZF30071.1

EGD95084.1DAA79140.1XP 003016989.1XP 003023574.1XP 002847185.1XP 033410220.1KMP01140.1KMU74277.1KMU83644.1XP 001247434.2EFW21845.1KMM65303.1XP 003065958.1

AAL09830.1XP 002541627.1PGH13098.1KZZ87395.1XP 013282626.1XP 022506535.1XP 022494937.1XP 018691624.1XP 016244987.1XP 016634547.1XP 007742770.1XP 016622871.1XP 008721811.1OCT53224.1XP 007752407.1KIW73839.1

XP 016265808.1XP 016236436.1XP 013309675.1KIV81041.1XP 007719413.1XP 009158627.1XP 007730638.1XP 013272917.1XP 016223558.1RVX73545.1XP 013254335.1RMZ83050.1RMD39634.1RMZ84553.1RMZ90013.1XP 008718046.1XP 007802584.1KAF7511190.1KKY24374.1THZ72016.1THY83630.1

THV65094.1THY60636.1TIA09045.1THV80306.1THX85101.1THZ42985.1THY86929.1THX82434.1THW46894.1THY55888.1THW26581.1TIA73145.1TIA29570.1THX24817.1TIA50077.1TIA29069.1THW91631.1THY90994.1THY52310.1THV99956.1THX54568.1TIA17544.1THY19069.1THV87542.1THY74126.1THX08215.1THZ13338.1OBW64925.1THZ81506.1THX00649.1THX05249.1TIA27305.1THY21207.1THW68319.1THW55338.1THZ26078.1TIA01358.1THW10285.1XP 029756160.1THX37122.1THW28818.1THX61608.1THW33256.1XP 013342525.1XP 013428596.1KEQ61291.1PSK34151.1TKX18333.1PNS21756.1KAF2223763.1KAF4553064.1KAF2151896.1GAM88413.1KAF1350061.1RMX84734.1RMY26038.1RMX77954.1RMX70813.1RMY45521.1RMY26141.1RMX71902.1RMY08658.1RMY82549.1OTA35095.1RMY90138.1RMZ05311.1RMY97934.1RMY63990.1RMZ00114.1OTA23381.1RMZ02285.1TKA26859.1KAF2766670.1KAF2857716.1XP 023923146.1XP 023880506.1KYG47597.1KXL48979.1TKA42492.1TKA49016.1TKA83005.1XP 007673087.1KJX97664.1XP 003856363.1SMR42369.1SMR44547.1SMQ46023.1SMY19701.1XP 023623445.1XP 023460139.1PPJ52798.1PKS00618.1KAF2212242.1XP 016764506.1KXS99626.1KAF7195591.1XP 007920438.1XP 033673442.1EME48451.1KAF2719190.1OQO29377.1OQO13312.1OQO11270.1QIX01616.1XP 033460894.1TKA61355.1XP 007718273.1XP 014560286.1XP 007699799.1XP 007690065.1XP 014079342.1XP 008024160.1KNG50926.1RAR12559.1RAR05427.1KAB2111075.1KAF7679922.1OWY46637.1RYO00799.1RYN25129.1XP 018384425.1RII22401.1XP 028503601.1PZD36987.1PWO24028.1KAA8613567.1XP 001936818.1EFQ92573.1KAE8824126.1RMZ68841.1KAF1828478.1KAF1937786.1XP 003839835.1KAF2848622.1KAF1850079.1OAL44660.1OAK96905.1KAF1912149.1XP 001802647.1KAF2825513.1KAF2025086.1KAF9697935.1KAF9703248.1KAF1359149.1XP 033558825.1KAF3031172.1KAF3042628.1XP 033443261.1OSS47124.1KAF2995341.1XP 033518352.1KAF9729693.1XP 018030292.1KAF2438066.1KAF1970053.1KAF1953043.1KAF2635608.1PVH98205.1KAF2676188.1XP 033677284.1PSN75201.1KAF2744776.1XP 033656673.1XP 033378016.1KAF2647894.1KAF2713415.1KAF2788328.1KAF2735827.1KAF2116980.1KAF2267330.1XP 033539955.1ORX93580.1KAF2194108.1KAF2198425.1OCL07856.1OCK98332.1OCK84614.1KAF2494414.1XP 033569239.1XP 007783950.1KAF9636026.1KAB2580965.1XP 035365721.1OMP86569.1KKY13547.1XP 020132995.1KAF4312600.1EOD43758.1EKG12890.1KAF2091586.1XP 033392178.1XP 033602643.1KAF2837643.1KAF2452864.1XP 033531438.1KAF1981959.1KAF2098227.1KAE9969118.1KAE9985785.1KAE9993943.1RDI85987.1TID20878.1TLD32532.1QDS72248.1KAF2418257.1XP 016214238.1KAF2670261.1KAF2398769.1KAF2239726.1KAB8346106.1XP 033588957.1XP 037155973.1XP 037169170.1KAA6413122.1SLM39801.1XP 018186654.1KAF5542640.1XP 037208622.1XP 018745226.1RBQ74057.1KAF5966729.1PNP82569.1KAF5578029.1KAF5589792.1KAF5666890.1KAF5704579.1KAF5544591.1KAF5239925.1KAF5674846.1XP 036538924.1KAF5548013.1KAF4494072.1KAF5616986.1KAF4443633.1XP 031082903.1RKL28883.1SCV35492.1XP 023432259.1KAF5721406.1KAF5644668.1CVK90976.1XP 031037398.1EXM34888.1ENH61878.1XP 031071400.1EGU78398.1XP 018237119.1RKL32630.1EWZ40011.1KAF4959297.1KAF9763549.1KAF4339980.1KAF4449705.1KAF5657817.1KAF4998577.1KIL89723.1PTD04302.1QPC58480.1XP 009257426.1QPC69875.1KAF5239393.1CZS80300.1XP 011320121.1RGP63448.1KPA45162.1XP 025584530.1OBS23742.1RGP60850.1XP 031010359.1RFN49740.1KAF4966073.1KAF5021062.1RSL48604.1RSL75032.1RSM07353.1RSL95984.1RMJ09067.1RSL70366.1XP 003053101.1KAF4981833.1KAF4470425.1KAF4974341.1KPM36115.1CEJ91117.1OPB36358.1KKP06778.1KAF3071330.1PKK48070.1XP 024775765.1XP 013958376.1RFU74476.1XP 006966814.1ETS00735.1OTA03968.1PTB77835.1XP 024752260.1XP 018662832.1PNP42099.1XP 013942516.1XP 024763744.1GFP54585.1KOS19870.1KGQ04923.1PQK16975.1KAF1732667.1PMB67035.1XP 008598936.1OAA52604.1ATY66476.1XP 006669842.1TQV97508.1OAA74394.1OAQ98833.1XP 018703023.1RCI15882.1RDA82998.1RDA93874.1KAF4595627.1PHH71868.1PFH57481.1PHH85333.1KAF4504758.1KJZ78483.1XP 018182330.1PWI76500.1OAQ78645.1PHH61380.1PHH78536.1KND90539.1PNY28199.1POR35172.1KYK54961.1ODA82407.1KAF5134480.1XP 014547210.1KFG78118.1XP 007818385.2KIE03604.1KID92921.1XP 007809851.1KHO01773.1TWU77688.1OAA51888.1RZR60122.1XP 018149955.1KZZ96799.1ANH56505.1CCE29663.1QPG94445.1GAO14576.1KDB17546.1KEY66864.1KFA76806.1KFA46674.1KFA62993.1KFH46366.1XP 035324234.1KAF9754720.1XP 036499635.1KAF4868804.1KAF4821150.1KAF4841003.1KAF4829674.1KAF4929169.1KAF5525362.1XP 031885832.1KAF3810176.1KAF0325944.1KAF6827520.1KAF6833573.1KAF6813828.1XP 036587062.1KAF9876271.1TDZ61488.1TEA15934.1TDZ33962.1TDZ17035.1TQN72801.1XP 018157795.1TKW48981.1KZL83127.1KZL78179.1KDN63319.1XP 008094256.1KXH46834.1KXH26395.1XP 035329094.1EXF74714.1KXH63133.1XP 022467684.1PNH44771.1XP 009648760.1RBQ88608.1CRK16767.1CRK12598.1CRK20236.1XP 028496527.1XP 003001824.1XP 028464390.1PKS11520.1XP 016640074.1XP 003650432.1SPQ23159.1XP 003664091.1KXX76854.1XP 006694548.1VBB79958.1XP 001905939.1XP 001227080.1XP 957553.1XP 009854520.1XP 024511645.1KAB5566890.1KAB5542991.1OIW25207.1RKU48613.1QBZ61286.1XP 003717046.1XP 029745829.1TLD33607.1XP 030987023.1XP 009216880.1XP 030991944.1KUI53000.1KUI69627.1ROW13502.1ROW08272.1ROW03489.1KKY33558.1POS79779.1KAF3761513.1PSS03437.1XP 007913439.1ERS99881.1XP 016588397.1KIH91721.1EPE03899.1OAA65208.1XP 014170761.1RYO98802.1RYP44970.1RYP42876.1RYP67700.1RYO97057.1RYO77622.1RYP84885.1KXJ88503.1EMR70496.1KAF3018453.1KAF7542133.1XP 007836866.1ORY62557.1OTB09499.1OTA90539.1OTA59587.1OTB13335.1XP 033436541.1GAW14263.1RWA12455.1KAF2967930.1TGJ79398.1TRX95528.1RYC60385.1GAP87096.1KKF94756.1PHH51557.1KKA30046.1KFZ07663.1XP 018133937.1OBT53730.1OBT75655.1OBT90696.1OBT48963.1XP 024320944.1KFY23061.1KFZ11399.1KFY86803.1KFY61256.1OBT66743.1KFY35050.1KFY09468.1KFY50815.1KFY67883.1KFX96386.1KFX88006.1CZS96178.1CZT46092.1CZS97522.1PVH84111.1PBP25733.1PBP15661.1OWP02081.1XP 007294371.1CZR52043.1KAF8852067.1XP 018077364.1KAE8453379.1KAE9380604.1PMD35605.1XP 024742314.1PMD18810.1XP 031003755.1TVY37136.1TVY37127.1TVY53773.1TVY19055.1TVY85324.1XP 031869846.1XP 008086907.1KAF4637661.1XP 024722410.1KIN01331.1KAG0651782.1RKF53865.1RKF55916.1RKF74965.1TQS35866.1RKF55213.1POS83775.1KHJ30534.1CCU76001.1EPQ62717.1TAQ90286.1RFU32771.1TGO69468.1KAF7941877.1KAF7891854.1THV48127.1TGO17089.1TGO33671.1KAF7890761.1XP 037189472.1TGO26214.1KAF7925036.1KAF7923250.1KAF7863581.1KAF7891237.1KAF7950275.1TGO49017.1XP 024552580.1EMR90010.1TEY47975.1ESZ92529.1XP 001589825.1APA15640.1CAD6449147.1KAF7861961.1KAB8294081.1RAL67149.1KAA8565810.1PQE30448.1PQE21729.1PQE15293.1RDW72130.1RDW66070.1OBT54623.1XP 018135136.1KFY76386.1KFZ17988.1OBT79130.1OBT84169.1OBT40907.1KFY51221.1KFY97142.1KFY22505.1KFY81988.1KFZ04236.1KFY54596.1KFY38790.1KFX88558.1KFX98548.1OBT67451.1KFY11131.1KFY35179.1CZT03915.1CZT50443.1CZT11675.1PVH76885.1RDI83421.1KAE9967781.1KAE9962993.1KAE9964503.1TID18460.1TLD28035.1QDS75863.1KAF2666169.1KAF2427380.1XP 016211686.1KAF3314621.1KAF3286148.1XP 011117091.1KAF3228164.1KAF3252167.1KAF3162548.1KAF3092317.1KAF3120672.1KAF3157703.1RVD86216.1KAF3921542.1EPS44393.1KAF3909962.1EWC43676.1KAF3909022.1PKS07207.1XP 016640199.1KXJ87579.1TDZ61159.1TDZ22693.1TEA11434.1TDZ35525.1OLN83356.1XP 036582173.1KZL63986.1ERS96160.1XP 016582490.1KIH89766.1OAA58373.1PHH53642.1KKF93950.1KKA29519.1KAG0130876.1XP 002839138.1KAG0640771.1PWW80771.1CUS13023.1RPA96649.1PUU82463.1RPB16818.1KAF8243068.1KAF8537318.1CCX07971.1KAA8910019.1KAF8457672.1RPB24514.1KAF8429655.1KAF8471280.1RPA85651.1TGZ78478.1KAF3080768.1KAF3146642.1XP 011117324.1KAF3318640.1KAF3172654.1KAF3207125.1RVD86421.1KAF3909681.1EPS41447.1KAF3917755.1KAF3936973.1KAF3907887.1KAF5131694.1KAF5104296.1KAF5114711.1KAF5119120.1XP 031851634.1XP 018736721.1KAA8917611.1ODQ70559.1XP 019025022.1GAO46877.1XP 013024902.1XP 013018727.1NP 594643.1XP 002173125.1OAQ32980.1KAG0058537.1KAF9277365.1KAF9125359.1KAF9152274.1KAF8929775.1KAG0292942.1KAG0310838.1KAF9124433.1KAF9908828.1KAG0279364.1KAF9086855.1KAF9920622.1KAG0321569.1KAG0292662.1KAG0358254.1KAF8930048.1KAF9914807.1XP 021886706.1KAF9364205.1KAF9939560.1KAG0358017.1KAF9289837.1KAF9336310.1KAG0093341.1KAG0096463.1KAG0027765.1KAG0040328.1KAG0341400.1KAF9321417.1KAF9393937.1KAF8950385.1KAF9217176.1KFH62217.1KAF9387945.1KAF9404701.1KAF9938551.1KAF9989628.1KAF9944250.1KAF9272038.1KAF9950324.1KAG0208361.1KAG0264795.1KAF9190558.1KAG0364226.1KAG0231831.1

XP 021883908.1KAF9982519.1KAF9928682.1KAF9946030.1KAG0071045.1KAF9305945.1KAG0063080.1OAQ29025.1KAF9284099.1KAF9146461.1KAF8942807.1KAG0290715.1KAG0312349.1KAF9087064.1KAG0275444.1KAG0378206.1KAF9910077.1KAF9934735.1KAG0347158.1KAF9302061.1KAF9324635.1KAG0076194.1KAF9310510.1KAG0341551.1KAG0026358.1KAG0037399.1KAF9382060.1KAF9210917.1KFH62740.1KAF9388006.1KAG0335238.1KAF9412056.1KAG0224841.1KAG0224493.1KAF9297363.1OAQ26256.1KAF9339068.1KAG0051958.1KAF9144591.1KAF8941701.1KAF9147755.1KAG0299148.1KAG0279532.1KAG0373473.1KAG0280054.1

KAG0216852.1KAF9933669.1KAF9179696.1KAF9182410.1KAG0253022.1KAF9989391.1KAF9939454.1KAF9279750.1KAF9958307.1KAG0203916.1KAG0048831.1KAG0341059.1KAF9276237.1KAF9319780.1KAG0077044.1KAG0085797.1KAF9316869.1KAG0341675.1KAG0040727.1KAG0034632.1

KAF9214538.1KAF9379561.1KAF9385954.1KAG0346863.1KAF9431116.1KAG0324292.1KAG0296063.1KAF8931366.1KAG0371304.1KAG0240113.1KAF9108672.1KAF9357614.1KAF9192494.1KAF9438252.1XP 021876825.1KAF9899126.1KAF9158172.1KAG0253276.1KAF9976969.1KAG0236749.1KAG0232308.1KAG1623122.1KAG1055097.1KAG1591093.1KAG1564379.1KAG1615843.1KAG1490300.1KAG1640339.1EIE76115.1KAG0809735.1KAG0786859.1KAG1218215.1KAG0838123.1KAG0829662.1KAG0783159.1KAG0742156.1KAG1150952.1KAG1146024.1CEG65340.1CEI98119.1RCI00375.1ORE02636.1XP 023467412.1CEG79476.1ORE14941.1KAG1174710.1RCH81045.1RCH82498.1KAG0757625.1KAG0741416.1KAG1285093.1KAG1344245.1KAG1140567.1KAG1054201.1KAG1456973.1EIE77287.1KAG1516441.1KAG1464100.1KAF1801461.1OAD07335.1GAN02923.1EPB82458.1CEP08920.1OBZ81877.1OBZ87449.1RCI02246.1SAL95012.1ORZ22241.1ORZ18132.1SAM06115.1ORX62582.1CDH57153.1CDS04115.1ORY97554.1CDH56002.1CDS05746.1ORY91223.1KAG0167021.1KAF7728604.1ORZ11901.1SAM03394.1ORZ25995.1ORX50120.1XP 018284597.1XP 018290093.1OZJ01521.1KAF7753855.1KAF7724767.1KAF7724768.1KAF7753854.1KAF7752968.1KAF7753851.1KXN69949.1KXN69948.1KXN65526.1ORX91928.1ORY00628.1RKP25787.1RKP08972.1RUS35069.1RUP50214.1KAF5321425.1KAF5328072.1KAF9471389.1KJA14049.1KJA28724.1KAF8181835.1KAF8957549.1PPQ97725.1PPQ80107.1KAF8805238.1KIM36785.1KDR69908.1KAF4620268.1KAF9047595.1PPQ73542.1CAA7260371.1TEB38009.1RXW16141.1KAF6746765.1XP 001829916.2RXW21154.1RXW23184.1KAF5316969.1KAF6746764.1TEB38010.1RXW16142.1TFK19431.1XP 036636171.1KDQ33116.1KAF9488494.1XP 036631433.1KAF4608302.1XP 006461428.1KAF7782833.1XP 007328206.1KAF9449262.1SJL17148.1PBK59194.1PBK90407.1TFK68459.1KAF8641449.1KNZ72255.1TFK45133.1KAF9461826.1KAF8881533.1KAF8914474.1KAF8904859.1KAF8881379.1KIY63455.1ADX07338.1KAF8906149.1KIY71672.1KAE9406818.1THU89405.1PFH50439.1RPD70874.1RPD60341.1RPD58121.1RPD72193.1TFK82931.1XP 007369994.1TBU41253.1TBU54084.1TBU37739.1TBU22967.1XP 007369505.1PIL34072.1CDO72792.1OSD01275.1TCD64393.1TCD64392.1THH27838.1KZT01251.1KZT65409.1OCH91075.1THG95316.1PSS05560.1THG98332.1XP 037225152.1XP 037217731.1KAF7307895.1GAT47972.1KAF7321125.1KAF7341781.1KAF7364585.1KAF7337353.1GAT43727.1GAT43725.1KAF7295840.1KAF7323391.1KAF7298343.1TRM56553.1XP 003026146.1KIY52042.1

KAF8839951.1KIJ11889.1KAF9222305.1KAF8132038.1KAF8554819.1XP 007316239.1XP 007769193.1KIM55421.1KIM86054.1KAF7977133.1TDL22953.1TDL22949.1TDL22966.1KZT41889.1KZS87759.1KAF8514621.1

THH07809.1THH07807.1OCB92089.1PAV23092.1XP 007262230.1KLO12560.1KLO13412.1KZT18590.1TFK50803.1XP 007866092.1KDQ56457.1XP 007386107.1KDQ56459.1TFY57321.1KAA1470482.1TFY76332.1XP 009553042.1KAF8483709.1KAF8504662.1VDC05678.1KZV76485.1TFK50792.1XP 007866120.1KZT18580.1KAF8881403.1PPQ71289.1KAF8902804.1KDR69274.1PPQ91355.1KAF8163791.1KAF5327085.1KAF4615045.1KAF9053337.1PPQ68075.1KAF9053338.1KJA22085.1KJA24157.1KAF8343355.1KAF8329059.1KAF8724892.1KAF8633475.1KAF8638922.1PFH46075.1KAF5358125.1KXN84525.1

TRM61347.1XP 003034765.1KAF8912303.1KAF7352577.1THV05647.1THU78854.1KAE9388270.1KIJ97809.1XP 001885846.1KIJ97806.1XP 001882766.1KIJ95378.1XP 006457736.1XP 007326197.1KAF7778410.1KAF6750558.1KAF5323877.1TEB09908.1RXW14066.1TEB39938.1TFK17920.1TFK18863.1XP 001841140.2TFK22497.1TFK22495.1XP 001838216.1XP 001840755.2XP 001832202.2KAF9783830.1KAF9783809.1KAF9783831.1KAF9645167.1KAF9783862.1KAF9783864.1KAF9645926.1TFK88056.1RDX44713.1RPD62162.1RDX49667.1TFK88009.1RPD58867.1XP 008035910.1OJT02323.1CDO76379.1OSD01976.1TBU65169.1TBU43972.1TBU29110.1XP 007371490.1VWP01326.1PIL36526.1KIP03334.1XP 007391580.1KAF7790757.1THG97563.1PSR72596.1TCD65609.1THH30430.1OCH87662.1EMD31782.1XP 027609947.1PCH41703.1KZV83321.1KZW00385.1KZV79697.1EJD52026.1EJD38886.1EJD37873.1KZV89886.1KZV83236.1KZV82236.1KZV83788.1EJD38716.1EJD38715.1EJD40547.1KZV88445.1EJD45893.1KIM39526.1KAF8749965.1ELU37199.1KAF8671223.1KAF8693202.1KAF8725126.1CCO32662.1CEL54485.1KEP47392.1EUC65955.1CUA76533.1CUA77252.1KAF8749964.1KAF8671219.1KAF8693196.1CEL54487.1CCO32663.1CUA76535.1CUA77251.1EUC65958.1KAF8671220.1KAF8693201.1ELU37198.1CEL54484.1CCO32661.1EUC65954.1KEP47393.1KDN41210.1KAB5592107.1KAB5590948.1KAF8725127.1KAF8671218.1KAF8693209.1CEL54488.1CCO32664.1EUC65959.1KEP47437.1CUA71923.1KAF8602790.1KAB5592108.1KAF8672524.1ELU43045.1KAF8694426.1KAF8736600.1CCO35070.1CEL56354.1EUC56109.1KEP50237.1CUA77303.1CUA78238.1KAB5588979.1CCO34313.1CEL55905.1CCO28507.1KAF8676779.1KAF8751529.1KAF8738429.1KEP51585.1EUC57606.1KAB5591728.1KAF8602897.1KIO27881.1KIO27882.1KIO27886.1KIO31550.1XP 014570316.1KAF8322657.1KAF8322656.1KAF8339924.1KAF9513357.1KDQ11931.1KDQ11932.1KDQ20949.1KDQ16328.1PPQ81196.1KAF8889766.1KDR81484.1XP 001878276.1KIK06584.1KAF4614931.1KIM49254.1KAF8163175.1PPQ77519.1CAA7267896.1KAF5330859.1KJA18555.1KAF5340583.1KAF6759145.1KAF6749462.1KAF5324525.1KAF6765079.1

TEB35929.1XP 001835451.2XP 001833389.1TFK29814.1PPR08104.1KAF9052677.1TFK76576.1KAF8654052.1KAF9453259.1KAF9449843.1KAF5357818.1KXN85497.1KAF7778823.1XP 007326058.1XP 006458234.1KAF4608987.1KAF4578510.1KAF4604157.1XP 036636916.1TFK42709.1KAF8078078.1RDB21561.1KAF5386819.1KNZ74779.1KIY43608.1KAF8894486.1KAF8226904.1KAF8742697.1KAF8350820.1KIL69631.1KAF8630431.1KAF8636641.1PFH50698.1TFL03517.1TFL07691.1KTB30967.1ESK94242.1KAF9265728.1KTB28581.1ESK92046.1ESK92044.1ESK97244.1KTB33685.1KTB28197.1ESK83709.1ESK83705.1KTB29198.1KAF9265121.1KAF9269496.1KAF9260276.1KAF9256137.1KIK63584.1KAF5391856.1GAW06321.1KAF9068669.1KAE9406718.1KAF5373029.1THV07921.1PBK64490.1SJL04662.1PBK87521.1KAF9049299.1KAF8919326.1KIY61922.1KAF9791157.1KAF9648081.1XP 003035803.1TRM62675.1KAF8837012.1KIK76701.1KIJ17486.1KAF9228587.1KIJ69590.1KAF9239593.1KAF8136159.1KAF8436891.1KAF8558399.1KIO13183.1KIK24880.1KIM65139.1KAF3877242.1KIK47748.1KAG0705336.1OAX38913.1OJA13031.1EGN96212.1XP 007321538.1XP 007764072.1KII89223.1KAF7978684.1KAF7984996.1KZP32544.1KIM87533.1KDQ60685.1KAA1471083.1TFY51859.1TFY74858.1THH20693.1XP 009541783.1KAF8478597.1KAF8503474.1KAF8274934.1KZV69027.1VDC00646.1XP 007300523.1KZT27908.1TFK51805.1XP 007865233.1XP 007862789.1TFK55156.1KZT28462.1XP 007385812.1KAF9820128.1XP 024341912.1EED78021.1PCH38152.1EPT06073.1TFY50297.1KZT68170.1KZT11303.1XP 027612971.1EMD38346.1OCH86566.1THG99227.1PSR94059.1KAF7793084.1KIP08170.1XP 007395786.1TCD63289.1THH31141.1
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Possible HGT from bacteria

Data S1-9
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GH27 nr

AGAL1 (AT5G08380)
AGAL2 (AT5G08370)
AGAL3 (AT3G56310)

Imaizumi et al. Heterologous expression 
and characterization of an Arabidopsis β-
l-arabinopyranosidase and α-d-
galactosidases acting on β-l-
arabinopyranosyl residues. J Exp Bot. 
2017 Jul 20;68(16):4651-4661. doi: 
10.1093/jxb/erx279.

might have been
gained via HGT
between fungi and
Klebsormidium

Data S1-10

https://itol.embl.de/tree/20812724022256331665203458
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Embryophyta:
Adiantum capillus-veneris (fern)
Selaginella moellendorffii (spike moss)
Ceratodon purpureus (moss)
Physcomitrium patens (moss)

Chlorophyta:
Scenedesmus sp. NREL 46B-D3 
Stramenopiles:
Nannochloropsis gaditana

Data S1-11
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Data S1-12 https://itol.embl.de/tree/208127240222143781672028870

https://itol.embl.de/tree/208127240222143781672028870


CslN might have
been gained via HGT
from bacteria (bcsA)

https://itol.embl.de/tree/208127240222441701671125554Data S1-13

https://itol.embl.de/tree/208127240222441701671125554
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Putative HGT of XTH between 
fungi and streptophyte algae 
(Shinohara and Nishitani, 2021). 

XTH genes are expanded in 
Zygnemophyceae (1b has 16 
genes)

Data S1-21

https://itol.embl.de/tree/134238164171126381664207231

GH16_20

Naoki Shinohara, Kazuhiko Nishitani, Cryogenian Origin and Subsequent 
Diversification of the Plant Cell-Wall Enzyme XTH Family, Plant and Cell 
Physiology, Volume 62, Issue 12, December 2021, Pages 1874–1889, 
https://doi.org/10.1093/pcp/pcab093

https://itol.embl.de/tree/134238164171126381664207231


Data S1-22

GH95: might have been gained
via HGT from bacteria
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Data S1-24 GH31

(AXY3)AT1G68560

Javier Sampedro , Brenda Pardo, Cristina Gianzo, Esteban 
Guitián, Gloria Revilla, Ignacio Zarra. Lack of α-xylosidase
activity in Arabidopsis alters xyloglucan composition and 
results in growth defects 
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Data S1-25

Scherp, P., Grotha, R., and Kutschera, U. (2001). Occurrence and phylogenetic 
significance of cytokinesis-related callose in green algae, bryophytes, ferns and seed 
plants. Plant Cell Reports 20, 143-149.

Davis, D.J., Wang, M., Sorensen, I., Rose, J.K.C., Domozych, D.S., and Drakakaki, G. 
(2020). Callose deposition is essential for the completion of cytokinesis in the 
unicellular alga Penium margaritaceum. J Cell Sci 133.
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XP 003647363.1 XP 017988835.1

CEP20370.1 XP 020070011.1 BAG71124.1 ONH68178.1

XP 019036400.1

XP 011272552.1

XP 002618242.1 QFZ32245.1 QFZ43597.1 QFZ49274.1 KAF5212065.1

AED99905.1

SGZ48571.1

XP 018710861.1 QBM87449.1

GEQ70525.1

RKP29637.1

QEO20537.1 GBL49488.1 AYN77786.1 XP 028893355.1 AYN77793.1

XP 025335019.1 XP 024714055.1

XP 025339819.1

XP 020074458.1

XP 015466917.1

XP 457762.1CCE83077.1

CCE82154.1

AED99906.1 XP 001487791.1 RLV86720.1

XP 006689932.1

XP 020062540.1

XP 001383728.2

KGQ98637.1 XP 721429.2 KGQ98130.1 ADB43261.1

ADB43260.1 KGR21277.1

KHC68415.1

EEQ42917.1

KGR03449.1 KGU14586.1 KAF6070358.1 AAC49870.1

EEQ42916.1 XP 002416900.1

ACF22801.2 XP 002550363.1RCK56702.1 RCK60669.1 EMG46650.1XP 007372273.1

RLV92158.1

ABY67253.1 XP 003867907.1 XP 036663785.1 ABY67254.1

QJD38295.1

XP 001526795.1 XP 034011763.1

XP 018982458.1

KGK38941.1 ONH72467.1 XP 029323876.1 OUT21806.1

TID29798.1

GAV29152.1

XP 019018018.1

KAG0677955.1

QOU20317.1 EIF48672.1 KAF6009381.1 KAF6013321.1 VAX58625.1

VEU21700.1

XP 013933421.1 XP 018212186.1

ODV84609.1

OWB84868.1 OUM53948.1 OWB69129.1

OWB58686.1 OWB71651.1

XP 022457616.1 ANZ75618.1XP 002491586.1

ODV94603.1

XP 020044871.1

XP 020044439.1

KAF5096868.1 KAF5106772.1 KAF5110015.1 KAF5126719.1 KAF5117101.1

KAF5096418.1

KAF5118263.1 KAF5113196.1

KAF7501144.1 KAF5102810.1

KAF5093233.1

KAF5095878.1

XP 031852032.1

AST56264.1

XP 018733868.1

KAA8898276.1

QNQ00030.1 AAF04861.1 AOW05734.1 XP 504213.2 RDW28215.1

XP 024663606.1

ODQ67060.1

ODV92171.1

ODQ71533.1

AAG02216.1 XP 018225644.1

AAF05966.1

XP 007875243.1 CCJ30142.1 XP 018229144.1

ORY84513.1

XP 019027563.1

OLL22830.1

XP 013022754.1

XP 013018184.1

NP 595971.1

XP 002173433.1

XP 013018585.1

XP 013022344.1

NP 594766.1

XP 002172539.2

XP 013021581.1 XP 013020076.1

NP 594032.1

XP 002174725.1

XP 013023736.1

XP 013016689.1

NP 588501.1

XP 002174170.2

AJS95752.1 AJS97066.1 CAD6639505.1 AJS81387.1 CAD6643311.1 AJS62608.1 AJS97941.1 CAD6640184.1 AJS89232.1 NP 014036.1 AJS89670.1 AJS96632.1 AJS65660.1 GFP66705.1 AJS79211.1 AJS81825.1 AJS92731.1 CAD6646027.1 AJS77911.1 AJS90541.1 AJS85742.1 AJS83127.1 AJS63045.1 AJS66095.1 ONH78013.1

QID87444.1 AJS90107.1

PTN24342.1 AHY76762.1

EHN05526.1 AJS62173.1

AJS99244.1 AJS68726.1 AJS72226.1 AJS78350.1 AJS87925.1 AJS66530.1 PTN31664.1 PTN18976.1 AJS80088.1 AJS84000.1 AJS80953.1 EWG93944.1

EDN64246.1

AJP41001.1 XP 033768609.1

EJS44123.1

XP 018220354.1

KTA97403.1

KTB18009.1

OXB40806.1 AEE01047.1 XP 449945.1 QNG17312.1 SCV13622.1

SMN20416.1

KAG0669540.1

KAG0656639.1

XP 022464639.1

XP 003959176.1

XP 003676179.1

XP 003672066.1

AQZ13488.1 CDH15121.1 SJM84076.1 AQZ12185.1 CDH10720.1

XP 002496736.1 GAV48884.1

GAV53797.1

GCE97639.1

QLQ77787.1

XP 037136895.1

XP 003682615.1

XP 037144678.1

XP 003684067.1

XP 001646647.1

XP 004180016.1

XP 022631197.1

SCU86383.1

SCV02431.1

SCU89315.1

SCU86899.1

CUS22523.1 XP 002552215.1

SCW02132.1

SCU98824.1

KAG0673799.1 KAG0683870.1 XP 022678251.1

QEU59642.1 XP 452829.1

CDO95468.1

AGO12859.1 NP 986314.1

XP 017988979.1

KAF0276007.1 KAF0271159.1 KAF0267219.1 KKA02647.1

SGZ41760.1 OEJ91383.1

OBA28942.1

OEJ86332.1

SSD59721.1

XP 020072134.1 CEP22283.1

CDR42478.1 ONH67851.1

XP 011271950.1

XP 019037617.1

XP 020046508.1

KHC89722.1 XP 718514.2 KGR21580.1 KHC68721.1 KHC83329.1 KHC62165.1 ADD92711.1

XP 002417194.1

KGU33925.1

KGR03759.1 KHC49065.1 KGU36137.1 KHC75966.1 KHC57511.1 ADD92710.1 RLP61851.1 KGQ91815.1 KGT72006.1 KGQ98942.1 KGR23606.1 KGR15679.1 KHC43382.1 KHC40588.1 KGU17559.1 KHC85146.1 KGU14890.1 EEQ42627.1

KAF6063191.1

BAA21536.1

RCK56712.1 RCK60880.1 XP 002550508.1

EMG47815.1

XP 036664110.1 ABX80513.1 KAF6043295.1

XP 003868213.1

XP 001526636.1

RLV91253.1 XP 007372048.1

XP 001387754.2

XP 020061965.1

QFZ25319.1 OVF08501.1

KAF5213215.1

XP 002619243.1

SGZ47714.1

SGZ48993.1

KAF3986403.1

XP 025342314.1

EDK37999.2

XP 001486426.1

RLV87169.1

CCE88728.1

CCE79444.1

XP 456644.2

XP 015468167.1

XP 006689211.1

XP 020075007.1

ONH72607.1 XP 029321079.1 OUT20990.1 KGK38565.1

TID14865.1

KAG0677945.1 KAG0688654.1

GAV28848.1

KAF6010668.1 VUG15828.1

VAX55374.1 KAF6013263.1 EIF49492.1 QOU21774.1

VEU19610.1

XP 013933673.1 XP 018212437.1

ODV82557.1

XP 002489567.1 ANZ74843.1

OWB55959.1 OWB59664.1 OWB76511.1

OUM52620.1 OWB68988.1 OWB82570.1

XP 022460533.1

XP 018983020.1

ODV95939.1

BAA21540.1 KHC44859.1 XP 717960.2 KHC54178.1

KAF6071906.1

KGR04334.1 EEQ43214.1 KGQ82696.1 KGU19969.1 RLP66594.1

XP 002421687.1

RCK66225.1 RCK62508.1 XP 002546214.1

EMG48946.1

XP 003866234.1

XP 036665027.1

XP 007374129.1

RLV91097.1

XP 001386777.2

CCE85639.1

CCE86747.1

XP 020077112.1

XP 006688365.1

XP 028893411.1 PIS58520.1 KNE00105.2 QEO20591.1 GBL49437.1 QEL60864.1

PSK78577.1

XP 025339868.1

KAF3991881.1

XP 024711849.1

XP 025335070.1

SGZ50782.1

SGZ46321.1

GEQ72143.1

QBM89182.1

XP 018712225.1

RKP28669.1

XP 002616416.1 QFZ28416.1

XP 002616417.1

EDK36705.2

XP 001487426.1

RLV85141.1

KAG0678648.1 KAG0688965.1

XP 019017897.1

GAV29604.1

TID28539.1

KAF6006542.1

EIF48285.1

KAF6013600.1 QOU19936.1

VEU22111.1

XP 013934341.1

XP 018211513.1

ODV88021.1

XP 022459731.1

ONH65389.1 CDR43715.1

XP 020069130.1

XP 019040297.1 XP 019040205.1

XP 020044800.1

XP 018987801.1

ODV98397.1

SOP81369.1 XP 002491155.1 CCA38721.1

ANZ77798.1

XP 022675628.1 QGN15506.1 KAG0678344.1

QEU59953.1 XP 452595.1

CDO93119.1

AGO10043.1

NP 982594.1

XP 003644659.1

XP 017989695.1

AAO32564.1

KAF0267837.1 KAF0277913.1 KAF0272513.1 OEJ84820.1

OEJ82448.1

SGZ40368.1

OBA25591.1

SSD61339.1

OWB79900.1 OWB57238.1 OWB72341.1

OUM51100.1 OWB66796.1 OWB82417.1

RDW35090.1 KAB8283588.1 QNP97531.1

XP 501329.1 RDW23180.1

XP 024663051.1

XP 031854217.1

CDO54383.1

KAA8915873.1

XP 018735322.1

KAF8909633.1 PPQ75612.1

KAF8914288.1

KDR77277.1

KAF4613130.1

PPQ92189.1

KIM35813.1

KIM41511.1

KAF5325209.1

KJA25243.1

CAA7266148.1

KAF8810316.1

PPQ99296.1

KAF8153110.1 KIK07095.1

XP 001878782.1

KAF5313527.1 KAF6751613.1

KAF6752553.1

TEB32601.1 RXW23232.1 XP 001837755.2

TFK29456.1

XP 006455356.1 XP 007330850.1 KAF7762272.1

KAF5348770.1

KXN89704.1

KAF9448440.1

TFK31470.1

KAF8638373.1

TFK75742.1

KAF8878094.1

KNZ79119.1

KAF8062369.1 KAF5384094.1

RDB28250.1

KAF9463251.1 KAF8240488.1

KAF8740913.1 KAF8352121.1

KAF8635567.1

KIL68392.1

KAF8639162.1

PFH53479.1

KDQ32732.1 XP 036635768.1 KAF9492691.1

KAF4603099.1 KAF4579577.1

KAF8155896.1 KAF8162552.1

KAF8157934.1

KIK61380.1

KAF5392888.1

KAE9406540.1 KAF9078383.1 THU88102.1

KAF5365320.1

KTB29964.1 ESK92280.1

KAF9269476.1

AUB29463.1

ADX07311.1

KIY71346.1

KAF8911358.1

PBK76155.1 SJL10119.1 PBL03082.1

GAT52086.1 KAF7319323.1

XP 037215200.1

KAF7329970.1

KAF7342075.1

KAF7366434.1

GAT58082.1

KAF7319330.1 GAT52097.1

XP 037215188.1

KAF7329987.1

KAF8179961.1

KAF7366397.1

KAF7342101.1

XP 003031402.1

TRM66931.1

KIY49719.1

TFK99271.1

XP 007769302.1

KAF8128757.1

KAF8119311.1

KAF8452459.1

KAF8557499.1

KIJ16381.1

KIK97945.1

KAF8842786.1

KAF9238943.1

KIJ63594.1

KIO11218.1

KIK27323.1

KIM54044.1

KAF3879625.1 KIK43645.1 KAG0703544.1

OJA19796.1

OAX37136.1

KAG0695740.1

XP 007769760.1

XP 007316949.1

KZP14148.1

KZP29117.1

KZP21310.1

KAF7972714.1

KIM82873.1

KII91785.1

VWP00739.1 PIL28929.1

AZQ26797.1

XP 007367299.1 TBU30335.1

RPD60614.1 RPD75871.1 RDX52365.1

OJT03651.1

XP 008043357.1

CDO77735.1 OSC99300.1

QCR99115.1 OBZ76254.1

OBZ76259.1

TFY63885.1

KZT64994.1

TFY54630.1

RPD55285.1

KZT04973.1

KAF9810981.1 XP 024335208.1

XP 012183778.1

PCH37389.1

XP 027614216.1

OCH86741.1

EMD36733.1

KAF7796989.1

KAF7795804.1

XP 007395094.1 PSR74721.1 THG95112.1

KIP04837.1

TCD66283.1

THH32853.1

KAF9781099.1

KAF9648240.1

KAF9792906.1

EJD47468.1

KZV85967.1

XP 027617344.1

KAF8262646.1

KAF8257981.1

KAF8495575.1 KAF8477843.1

VDB87161.1

KZV72587.1

TFY65335.1 KAA1471980.1

TFY76496.1

XP 009550469.1

THH12768.1

XP 007303292.1

XP 007379471.1

TFK46453.1

TFK45980.1

TFK52998.1

KZT28283.1

XP 007871330.1

XP 007869676.1

KDQ56816.1

PAV18304.1

PAV18294.1

PAV18288.1

PAV18299.1

PAV18312.1 XP 007267344.1

OCB90135.1

THG96910.1

KLO18974.1

TDL27758.1

TDL21303.1

KZT38590.1 KZS88584.1

KAF8496308.1

KAF8582242.1

KAF8527179.1

KIJ31383.1

KAF8586083.1

KAF8514304.1

KAF8515805.1

KIJ53707.1

PVF97814.1 CCA70650.1

KIM31109.1

KZV85962.1

EJD47463.1

KAF8902099.1

PPR06650.1

KDR81601.1

PPQ86245.1

KAF5330738.1

KJA27226.1

KIM49129.1

KAF8163291.1 CAA7271710.1 PPQ76183.1 KAF9052623.1

KAF4614803.1

TFK42592.1

KIK08641.1 XP 001875386.1

KAF6765193.1

KAF5315700.1

RXW20900.1

XP 001833273.2

TFK29933.1

KAF7778733.1 XP 007326244.1 XP 006458137.1KAF5357862.1

KXN89269.1

KAF9451033.1

KAF8077957.1

KAF5380941.1

KNZ71742.1

RDB21139.1

KAF8228178.1

KAF8894605.1

KAF8350718.1

KAF8746112.1

KAF8628385.1

KIL69738.1

KAF8636625.1

PFH54366.1

QIX07473.1 KAF8654087.1

TFK76456.1

KAF4603634.1 KAF4576559.1 KAF4608458.1 KAF4579032.1 XP 036636335.1 KDQ33283.1

KAE9396054.1

KAF9069635.1

KAF5391299.1

KIK59915.1

THU89506.1

KAF5373900.1

KTB32842.1 ESK96966.1

EEB93105.1

ESK93794.1

KTB33571.1

KAF9264686.1

KAF7322966.1 GAT58694.1

KAF7304872.1

XP 037216306.1

KAF7338305.1

SJL00384.1 PBK78140.1

PBK96846.1

KAF9053673.1

KAF8921305.1

KIY70916.1 XP 003035758.1

TRM58686.1

KIY50907.1

TFL07585.1

KAA1471184.1

TFY72691.1

TFY82099.1

THH17821.1 XP 009542735.1

XP 007300588.1

KAF8478690.1

KAF8503571.1

KAF8275029.1

VDB82960.1

KZV64948.1

KAF7968270.1

KZP11997.1 KIM87062.1

KII88524.1

PIL23978.1

AZQ26796.1

XP 007361102.1

TFK88089.1 RDX56820.1

RPD66093.1

OJT06147.1

XP 008036730.1

CDO68303.1

OSD01537.1

OBZ75851.1

QIR82081.1 OBZ75850.1

EPT06024.1

TFY67278.1

KZT68116.1

PCH38206.1

KZT11360.1

XP 012178397.1

XP 024341824.1 KAF9818939.1

XP 027613140.1 AIK27367.1

EMD38542.1

OCH95551.1

PSR76061.1

THH01415.1

KAF7792988.1

XP 007395766.1

KIP08129.1

THH26397.1 TCD69704.1

KAF9792412.1 KAF9653118.1

XP 007385674.1

KZT26209.1

TFK54896.1

XP 007862859.1

KDQ60838.1

KAF8136347.1 KAF8447972.1

KAF8559567.1

KAF9246530.1

KIL00409.1

KAF8844973.1 KIJ17400.1

KAF9227936.1

KIJ69410.1

KIO13353.1

KIK31221.1

KIM65247.1

KAG0695490.1

KAG0704142.1

KAG0707775.1

KAF3865790.1

KAF3875023.1

KIK47028.1

OAX44639.1 OJA10969.1

XP 007764763.1

EGN92450.1 XP 007324604.1

XP 007264074.1

OCB84328.1

PAV24357.1

THH09366.1

KLO18549.1

TDL27462.1

ELU41099.1

KAF8686309.1 KAF8714443.1

KAF8754567.1

KAF8749915.1

KAF8747372.1

CCO32616.1

CCO32615.1

CEL62054.1

KDN46933.1

EUC59281.1

CUA70543.1

KAB5590706.1

KAF8603715.1 KAF8309808.1

KAF8344166.1

KIO26721.1

KAF8319368.1

KAF8344082.1 OCH83542.1

KEP49758.1

EUC54004.1

KEP50591.1

CUA68892.1

CUA74588.1

CUA72381.1

KEP53305.1 EUC67187.1

KDN41919.1

ELU44565.1

KAF8682325.1

KAF8758998.1

KAF8710719.1

CEL52289.1

CCO26182.1

KAB5594396.1

KAF8610764.1

KAF8606454.1

KIO22848.1

KDQ20392.1

KZT52774.1 KZP00760.1 EJU00969.1

OWZ26719.1 OXB33698.1 OXH21706.1 XP 012053533.1 OWZ63808.1 OWT35683.1 AAD11794.1 XP 771791.1 XP 568719.1

BAC15535.1

KIR31062.1 KIR97115.1 KIR25309.1

KGB79126.2 KIR57483.1 KIR44261.1

XP 003197612.1 KAE8542242.1 KIR82954.1

XP 018997720.1 ODO11191.1

TYJ52511.1 XP 019028148.1

ODN92870.1 ODN88553.1

XP 031862192.1

XP 018258925.1 XP 019009586.1

XP 019005796.1

XP 019047875.1

OCF44437.1 OCF34156.1

RXK35245.1 XP 007007022.1

ORY29107.1

GFZ51496.1 RSH95464.1

XP 021872842.1

XP 014183519.1 EKC99749.1

XP 018277123.1

XP 028475707.1

TXT04826.1

GHJ88347.1 CED85073.1

TIA93225.1 TIB27933.1 TIB06436.1 XP 009270480.1 TIB35666.1

TIB04508.1 TIA78151.1 TIA94963.1 TIB43246.1 TIB18376.1 TIB66055.1

TIB16742.1 TIB66993.1 TIA99211.1 TIA75844.1 TIA80538.1 TIB29606.1

TIC30812.1 TIB92590.1XP 006957645.1 TIB76327.1 TIB70648.1 TIB98407.1 TIC55167.1

TIB83255.1

TIA88509.1

TIA78154.1

KAF8595193.1

TIB66988.1 TIA94955.1 TIB04498.1 TIB43269.1 TIA75889.1 TIB27930.1

XP 009270423.1 TIA78382.1 TIB61993.1

TIC72649.1 TIB67995.1XP 006957657.1 TIB79752.1 TIC38284.1

TIA88513.1

CBQ71851.1 SJX61723.1 XP 029738777.1

CDS01168.1

XP 011387626.1 XP 012189923.1

XP 016292592.1

SPO23131.1

SPO24818.1

CDI52508.1

SAM80431.1 CCF53547.1 GAC76596.1

ETS62858.1

XP 014658123.1

PWZ00623.1

XP 007879402.1

PWN49642.1

CEH14442.1 XP 025368952.1 XP 025598694.1

XP 025378204.1

XP 025352733.1

XP 025364338.1

XP 025346065.1

KAE8238568.1 KAE8238569.1

KAE8210841.1

KAE8198357.1

XP 027483915.1 AYO42305.1

XP 001732536.1

XP 018741219.1

XP 017992198.1

PKI84809.1

XP 016270236.1

PRQ73231.1

GEM09235.1

KWU45708.1 KAG0664443.1

POY70727.1

TNY23372.1 XP 018272971.1

CEQ39326.1

SGY67900.1 KDE08765.1 SCZ92586.1

SCV72602.1

ORY90846.1

XP 003307175.2 KAA1115401.1

KAA1106455.1 OAV91876.1

PLW36004.1 PLW44128.1

KNZ48550.1

KNF00281.1 POW11202.1

XP 007407832.1 KAG0150978.1

XP 014566072.1

KAF9918558.1 XP 021882562.1

KAG0366477.1

KAG0227677.1 KAG0308655.1 KAG0326306.1

KAF8936745.1

KAF9439080.1

KAF9205277.1

KAF9357285.1

KAF9938898.1 KAF9985902.1

KAF9945721.1

KAF9283852.1

KAF9948637.1

KAG0215687.1

KAF9185841.1 KAF9191183.1 KAG0255073.1

KAF9338036.1 KAG0074287.1 KAF9293837.1 OAQ27066.1

KAF9146342.1

KAF9149089.1

KAF8933606.1 KAG0287946.1

KAG0315813.1

KAG0218725.1

KAF9090085.1

KAG0278138.1

KAG0379490.1

KAF9907811.1

KAF9128263.1

KAF9927143.1

KAG0362423.1

KAF9304260.1

KAF9330108.1 KAG0098498.1

KAG0040441.1 KAG0033471.1 KAG0337463.1 KAF9319336.1

KAF9389882.1 KFH73328.1 KAF9386150.1

KAG0346911.1

KAF9430092.1

KAG0057207.1

KAF9160377.1 KAG0269082.1

KAG0228713.1 KAG0243715.1

KAF9937488.1 KAF9986656.1

KAF9967971.1

KAF9287518.1

KAF9962526.1

KAG0202903.1

KAF9180329.1 KAF9180307.1

KAG0252688.1

KAG0217613.1

KAF9356526.1

KAF9918599.1 XP 021879651.1

KAF8935959.1

KAG0353747.1

KAG0080446.1 KAF9339113.1 KAF9292845.1

KAG0071062.1 OAQ24906.1

KAF9131806.1 KAF8938934.1

KAF9149360.1

KAG0306470.1

KAG0294279.1

KAF9908378.1

KAG0376736.1

KAF9933005.1

KAG0213404.1

KAF9323237.1

KAG0360427.1

KAF9299686.1 KAG0089886.1 KAF9319692.1 KAG0332237.1

KAF9373231.1

KAF9215413.1

KAG0332671.1

KAF9428003.1

KAG0009657.1

KAF9363028.1

PKC08034.1 EXX76897.1 PKC76145.1 XP 025181381.1 GBC47401.1 PKK70868.1 PKY25598.1 PKY55981.1

RGB35360.1

GBC06409.1

RIA87344.1

RHZ76458.1

CEG65561.1 CEI90873.1 RCH99211.1

CEG77237.1 XP 023465331.1

ORE14249.1

KAG1169989.1 CEI87718.1

KAG1460372.1 KAG1640475.1

EIE85639.1

KAG1056251.1 KAG1143880.1 KAG0748657.1

KAG1471273.1

OAD02999.1 KAF1797414.1 GAN02242.1

EPB83425.1 KAG1106555.1

CEP17910.1

RCH98039.1

OBZ87635.1

ORZ20412.1

SAL99809.1

ORX62604.1

XP 018294363.1

KAG0193254.1

KAG0174538.1

KAF7721304.1

CDH49323.1

CDS03806.1

ORZ03898.1

KAF7728693.1

KAG0173582.1

KAG1466258.1 KAG1503092.1 KAG1054274.1

KAG1147645.1

KAG0794381.1 KAG1406439.1

KAG0914432.1

KAG0750172.1 KAG1383138.1

EIE82892.1

KAG1230034.1

KAF1803613.1 OAD08543.1

GAN10845.1

EPB91194.1

KAG1105584.1

KAG1082760.1

CEP18632.1

RCI06938.1

XP 018296292.1

CDS11796.1

CDH56336.1

ORY93162.1

ORX61288.1

OZJ03821.1

RUS25941.1 RUP24344.1

RUP52083.1 RUS31465.1

RUS14081.1

OMJ18416.1 OMJ09370.1

OMJ18728.1

OLY81987.1

PVU99735.1

OMH85289.1

OMH79606.1

PVV00328.1

ORX68247.1

PIA19202.1

RKP34218.1

KAF7752117.1 KAF7750476.1

KAF7741889.1 KAF7744396.1

KAF7751182.1

KXN64983.1

ORX81310.1

ORX87725.1 ORX87727.1

ORX89476.1

RKP09374.1

RKP27682.1

CEG74050.1

CEI89489.1

RCH97753.1

ORE08872.1 XP 023465047.1

CEG83021.1

CEJ02525.1 KAG1176823.1 ORE22638.1

RCH97206.1

KAG1474569.1

RCI07269.1

KAG0747999.1 KAG1236526.1 KAG0763530.1

KAG1142028.1

KAG1454020.1 EIE79689.1 KAG1055349.1

KAF1796517.1 OAD00805.1

GAN05524.1

EPB92646.1

KAG1098547.1

CEP15359.1

OBZ82842.1

RCI02733.1

SAM02600.1

ORZ12773.1

ORX62745.1

KAG0165270.1

KAG0172438.1

KAF7721511.1

XP 018291601.1

CDH56750.1

CDS06604.1

ORY98605.1

OMH78501.1

OZJ02389.1

KNE54612.1

KNE56252.1

KNE54611.1

KNE54083.1

KNE64975.1

TPX40212.1 TPX39174.1

TPX39175.1

OLP88946.1

OLP81911.1

OLP85560.1

OLP93077.1

XP 009034739.1

XP 002672216.1

PRP75972.1

PRP84007.1

PRP80132.1

OLP88567.1

HDZ76813.1

RKX92658.1

OQX85842.1

MBI4846161.1

PKU75714.1

MBF0595266.1

NQV00222.1

HEC69794.1

MBF0123583.1

RKY39097.1

HAH21300.1

TRZ47878.1

CUG05688.1

CUI14841.1

BAX37083.1

BAX37082.1

NTV29225.1

MBF0122003.1

MBF0593810.1

MBI3252779.1

Cre|Cre06.g302050.t1.2 PNW82983.1 XP 001691269.1 KXZ51068.1

Cre|Cre04.g214650.t1.1 PNW83942.1

KXZ42315.1

MBF0483779.1

KOO28461.1

ETK78359.1

KUF90668.1

XP 008911108.1 ETL85028.1

XP 002998788.1 KAF4046844.1 KAF4136236.1

RAW29136.1 KAF1777467.1

OWZ14628.1

POM72653.1

KAE8885651.1 KAE9326625.1KAE9007010.1 KAE9011451.1

XP 009528879.1

TDH69735.1

XP 024575757.1

RMX66853.1

KAF4322490.1

RLN50404.1

RLN57534.1 RLN72086.1

GAY01396.1

GAY01387.1

TMW59030.1

TYZ58047.1

KAF1313694.1

CCI47085.1

CCA17037.1

XP 008900947.1 ETK93129.1 KUF76095.1

ETL99685.1 ETP51083.1

ETM52840.1

XP 002898605.1

KAF1772671.1 RAW30327.1

OWZ14043.1

RMX64284.1 RQM12937.1

TDH69798.1

XP 024585009.1

KAE9035715.1 KAE9344156.1

KAE9342634.1 KAE8891677.1 XP 009528568.1 KAF4323498.1 RLN53451.1

RLN46434.1

RLN87166.1

TYZ66844.1

TMW59013.1

GAX95155.1

CCA17033.1

CCI46822.1

CCA22009.1

CCI10635.1

RHZ10588.1 RHZ38783.1

RQM20519.1

RHY00647.1

RHY01227.1 RHY01906.1 RHY38529.1

RHY48565.1

RHY49564.1 RHZ20046.1 RHY95826.1 RHZ09197.1XP 009834241.1 RQM21997.1

RLO13739.1

RLO03279.1

RHY35179.1

XP 008875982.1

KAF0728711.1

KAF0690404.1

KAF0682346.1

XP 008611094.1

XP 012203581.1

OQS01508.1

OQS03997.1

RQM25770.1 XP 009841411.1

RLO09409.1 RHY14292.1

RLO00151.1 RHY50132.1 RHZ24955.1

RHY79535.1 RHZ38193.1 RHZ00705.1 RHZ23681.1

RHY16681.1 RHY68066.1

KAF0754590.1

RHY30708.1 XP 008874302.1 KAF0700275.1

KAF0728806.1

XP 012209842.1 XP 008609867.1

OQR87647.1

OQS06150.1

ETI42219.1 ETP40072.1

XP 008908969.1 ETM42108.1

KUF79364.1 ETP11954.1

KAF4137333.1 KAF4038678.1

XP 002998554.1

RAW41783.1

KAF1792398.1

XP 024579004.1

TDH72086.1

OWZ19219.1

POM74145.1

KAE8913671.1 KAE9243349.1

KAE9018740.1 KAE9350181.1

KAE9041816.1 KAE9041815.1KAE9349569.1 KAE9041126.1

XP 009534722.1

RQM15112.1 RMX65573.1

RLN48976.1 RLN58388.1

KAF4318948.1

RLN98310.1 RLN91223.1

KAF1322183.1

TYZ62693.1

GAX96504.1

TMW66733.1

CCA19807.1 CCI45941.1

CCI41044.1

CCA21934.1

XP 008908868.1 ETL88982.1 ETP12065.1

KUG00093.1 ETM42219.1

ETP40183.1

KAF4039360.1 XP 002998492.1

KAF4132352.1

RAW42786.1

XP 024573119.1

TDH72720.1

OWZ17411.1 POM80302.1

KAE9136675.1 KAE8880834.1 KAE9010211.1

KAE9361861.1 KAE9005845.1 KAE9002410.1

XP 009534834.1

RMX65128.1 RQM15588.1

RLN56165.1 RLN65806.1 KAF4322142.1

RLN10566.1

RLN44011.1

KAF1329416.1

TYZ65548.1

GAY00924.1

TMW66714.1

XP 009835198.1 RQM10930.1

RHZ02195.1 RLO07621.1

RHY08124.1 RHZ24364.1

RHY55694.1 RHY62995.1

RHY54884.1 RHY10841.1 RHZ08330.1

RHY33955.1 XP 008871717.1 KAF0720637.1

KAF0728206.1

XP 012201201.1

XP 008621117.1

OQR86621.1

OQS05563.1

KAF4318590.1 RLN27248.1

KAF4315279.1

RLN54351.1

RLN87857.1

RLN21239.1

KAE9020603.1 KAE9028524.1

KAE9253048.1 KAE8910706.1

XP 009515584.1

RMX66788.1 RQM16497.1

OWZ24224.1

ETO69294.1 ETI40597.1

ETM40649.1 ETL87426.1

ETK80737.1 ETP10367.1

XP 008909502.1 KUG02219.1

ETP38518.1

XP 002906540.1 KAF4134055.1

KAF4043953.1 RAW38022.1

XP 024586661.1

ETM40618.1 ETL87395.1

ETK80695.1 ETL34117.1

TYZ60536.1

KAF1336001.1

GAX97529.1

TMW64728.1

CCI39470.1

CCA19936.1

CCI43915.1

CCA22421.1

KAF1795554.1

ETO69369.1 ETP38567.1

ETM40659.1 ETI40637.1

ETL34152.1 ETP10439.1

ETL87438.1 KUG02198.1

ETK80736.1 ETO69293.1 XP 002906541.1 KAF4043952.1

RAW38023.1

XP 024586663.1

TDH64867.1

RQM16489.1 RMX66787.1

OWZ24225.1 KAE8910704.1 KAE9233925.1

KAE9360515.1 KAE8988210.1

KAE8989244.1

XP 009515585.1

POM77187.1

RLN54352.1 RLN27249.1

RLN32754.1

RLN93870.1

TYZ67312.1

TYZ60530.1

GAX99232.1

GAX99236.1

TMW64727.1

RHY13429.1

RHY21936.1

RHY68105.1

RHY33251.1 RHY50223.1

RHY80962.1

RHY78818.1 RHY90029.1 XP 009834708.1

RQM24116.1

XP 008864770.1 RHY34730.1

KAF0734988.1

KAF0701109.1

XP 008614118.1 XP 012196319.1

OQR84183.1

OQS06283.1

XP 012210262.1

XP 008619201.1

OQR94005.1

OQS00421.1

RHY69335.1 RHY23703.1

RHY72205.1

RHY80961.1 RHZ02059.1

RHY33252.1 RHY25814.1 RLO03134.1

RHY88709.1 RHZ08925.1

RQM25783.1 XP 009834712.1

KAF0757563.1

XP 008864771.1 RHY34731.1

KAF0734989.1

KAF0701108.1

XP 012196318.1

OQS06289.1

OQR84190.1

XP 009831682.1

RHY36645.1

RHY52123.1

XP 009831678.1 RQM10522.1

RHZ34958.1

RHY13547.1

XP 008880043.1

KAF0698947.1

KAF0714663.1

KAF0718087.1

KAF0714661.1

KAF0739185.1

RHY41068.1 RHY87304.1

RHY59240.1

RHY05089.1

RHZ08192.1 KAF0702368.1

KAF0739186.1

KAF0698946.1

XP 012209383.1

XP 008607550.1

OQR89935.1

OQS05274.1

XP 008619719.1

XP 012200942.1

OQR84104.1

OQS04134.1

KAE9353701.1 KAE8910893.1

KAE9348833.1 KAE9043302.1 KAE9037932.1

KAE8910892.1 KAE9014388.1 KAE8944103.1

XP 009515447.1

OWZ19531.1

RMX62268.1

ETP07599.1 ETK77956.1

ETI37691.1 XP 008911544.1

ETM37749.1 ETP35627.1

KAF1784078.1

RAW41917.1

XP 002906408.1

XP 024579413.1

TDH64861.1

RLN43758.1 KAF4325055.1RLN49476.1 RLN68416.1

RLN93974.1

RLN90711.1

KAF1335699.1

TYZ59537.1

GAX92981.1

TMW60587.1

CCA25481.1

CCI39288.1

KAF0755373.1

RHY63238.1

RLO10786.1

RHZ09018.1

RHY03905.1 RLO04082.1

RHY22283.1 RHY63578.1

XP 009835007.1 RQM25574.1

RHZ20392.1 RHY94250.1

XP 008864451.1 RHY29083.1

KAF0727216.1

KAF0699966.1

XP 008612952.1 XP 012201242.1

OQR91279.1

OQR89804.1

XP 002177442.1 XP 002177443.1

GAX13758.1

OEU17077.1

VEU41206.1

XP 002294317.1

EJK49176.1

EWM29698.1

TFJ83846.1

XP 009037407.1

CAB1098159.1 CBJ32439.1

RYH27780.1

CEP03101.1 SPR01740.1

CAB1113586.1

CAB1120433.1

CBJ26478.1

CBJ34176.1

XP 005767153.1 XP 005767152.1

Cre|Cre03.g185000.t1.1 PNW85408.1

XP 001691992.1

Cre|Cre03.g185350.t1.1 PNW85415.1

XP 001691832.1

PNH12435.1

Vca|Vocar.0015s0222.1.p

XP 002946743.1

GAX79705.1

GAX79706.1

Vca|Vocar.0015s0253.1.p XP 002946730.1

PNH09351.1

Cre|Cre03.g183700.t1.1 PNW85381.1

GAX78279.1

Cre|Cre13.g574900.t1.2 PNW73840.1 XP 001693763.1

Vca|Vocar.0001s0212.1.p XP 002949299.1

KXZ49278.1

KAF5834978.1

GAX74997.1

Cre|Cre03.g198200.t1.1 PNW85688.1 XP 001693160.1

PNH03399.1

KXZ43170.1

Vca|Vocar.0011s0191.1.p XP 002950451.1

PRW57173.1

PSC69540.1

KDD75094.1

XP 011395511.1

KAF8059158.1

KAF8059160.1

XP 005793847.1 XP 005786809.1

ESS34638.1 CEL78800.1

KFG32162.1 PIL97296.1

KFH09338.1 KFG58586.1

EPR63221.1 XP 018635145.1

KFH12537.1 KYF40493.1

KYK65260.1

CEL71124.1

XP 029215371.1

PHJ25323.1

CDI80237.1

XP 013336422.1

CDJ51827.1

XP 013355290.1

XP 026189754.1

OEH79915.1

XP 013229854.1

XP 013434905.1

CEM07746.1

CEM17504.1

CEM04605.1

CEL92502.1

CEM17389.1

CEL99429.1

CEL93276.1

CBJ30457.1

OUS47464.1 XP 022839399.1 XP 001418888.1

XP 002500048.1

XP 007515053.1

RYE83370.1

RYY37322.1

OUW50022.1

Coleo|DN5106 c0 g1 i1.p1

XP 006578682.1 RCW19448.1

RZC17308.1 RZC17309.1

XP 028229377.1 RZC17307.1

KHN05791.1

XP 014632014.1 KHN31929.1

XP 028236964.1 RZC08020.1

XP 022636326.1 XP 022636325.1

XP 014500932.1

XP 017421518.1

XP 027942167.1 QCE14943.1

XP 007137962.1

TKY73602.1 XP 020235766.1 KYP46606.1

RDY04778.1

XP 027351814.1 XP 027351833.1 XP 027351824.1

XP 027351842.1

XP 024635519.1 KEH34985.1 KEH34986.1

GAU46341.1

XP 004501831.1 XP 025688561.1 XP 015954505.1

RYR67619.1 XP 025641534.1

XP 020975776.1

XP 019416881.1 OIV97176.1

KAE9608552.1

KAF7838212.1

XP 028765151.1

KAA0057781.1

XP 008464454.1

TYJ98465.1

XP 031746011.1 XP 011652792.1

XP 022965610.1

XP 023530568.1

XP 022932926.1

XP 022134725.1

CAB4280578.1 CAB4310993.1

XP 008239401.1

ONI08104.1 XP 020420541.1 XP 021813278.1

XP 021813277.1 XP 021813279.1

PQM37261.1

XP 028959712.1

RXH96125.1 TQD84960.1

KAB2633240.1 XP 009333831.1

XP 009359501.1

KAB2609213.1XP 028947973.1

TQD79031.1

XP 024168978.1 PRQ17104.1 XP 004299187.1

XP 030493458.1 XP 030493451.1

XP 030493465.1

XP 030493471.1

XP 030494101.1

PON85273.1

PON45648.1

EXB90589.1 XP 024025005.1

XP 024025006.1

QKN22530.1

KAF3436800.1

KAF3437237.1

XP 024929879.1

XP 009143552.2 XP 022574923.1

VDC70150.1

RID61679.1

VDD05937.1 CDY33198.1

XP 013635984.1

KAF3578374.1

XP 018439469.1

KAF8101810.1 XP 006410857.1

CAA7042127.1

VVB02402.1

KFK36562.1

Ath|AT2G36850.1 NP 850271.5

AAD31571.1

OAP08470.1 CAD5320579.1

XP 020885659.1 EFH57733.1 XP 010507586.1

XP 010509427.1

XP 010516914.1 XP 006293554.1

XP 010545981.1 XP 010545980.1

XP 021762040.1

XP 021720217.1

XP 021855213.1

XP 010667392.1 XP 010667393.1

XP 030458206.1 XP 030458202.1

XP 030458207.1 XP 030458204.1

XP 030458203.1 XP 030458208.1

XP 030531321.1 XP 030531319.1

XP 030531322.1

XP 030531320.1 XP 010026809.1

XP 010026813.1 XP 010026823.1

XP 010026817.1

XP 031403212.1 XP 031403211.1

XP 031403213.1

XP 030938471.1 XP 030938470.1

XP 030938468.1

XP 030938474.1

XP 030938472.1 XP 030938469.1

XP 030938473.1

XP 023916880.1 KAF3968702.1

KAE8123986.1

KAB1217293.1

XP 018814767.1

XP 021638598.1 XP 021638596.1

KAF2293228.1

OAY47898.1 XP 021615937.1

XP 021615938.1

KDP30983.1 XP 037493108.1

XP 025014107.1 XP 015579600.1

EEF51865.1

KAF9832154.1 KAF9832153.1

KAF9832155.1 XP 011024096.1 XP 011024097.1

XP 034926149.1 XP 034926151.1

XP 024442441.1

KAB5525087.1 KAF9667972.1

XP 038685505.1 XP 038685506.1

KAF5730919.1 XP 038723417.1

GAY50990.1

GAY50985.1

GAY50989.1

GAY50988.1 GAY50986.1

GAY50987.1

KDO69367.1

KDO69366.1

KDO69364.1 XP 024954477.1

XP 006476953.1 ESR53254.1

ESR53255.1

XP 024043840.1

XP 031283531.1

GAV80876.1

MBA0761649.1 MBA0644158.1

KJB19543.1

KJB19541.1

KJB19542.1

KJB19544.1

XP 012470945.1

KJB19540.1 XP 016739943.1

XP 016739942.1

PPD67254.1

KAB2038125.1 XP 016665501.1

TYJ42296.1

TYI35543.1 PPS12675.1

TYH24329.1

XP 017641330.1 XP 017641331.1

KAE8705197.1

EOY22362.1 EOY22364.1

EOY22363.1

XP 007037861.2 XP 007037863.2

XP 017972828.1

XP 021285945.1 XP 021285946.1 OMO99684.1 XP 022769975.1 XP 022769987.1

XP 022769971.1

XP 022769983.1

XP 022770001.1

XP 022770006.1

XP 022769995.1

KAF3620080.1 KAF3625595.1

PHT53751.1

PHT86150.1

XP 016563764.1 TMX05502.1

XP 015069622.1 XP 004236315.1

XP 006351455.1

XP 009613174.1 XP 016453232.1

XP 009791092.1

XP 019243499.1

RAL50218.1

VFQ97396.1

VFQ97395.1 VFQ83331.1

XP 019178939.1 XP 019178938.1

XP 031131170.1

EYU40120.1 XP 012834204.1

TEY63517.1

GFQ03858.1

GER25525.1

XP 011072986.1

PIN24305.1

EPS70833.1

XP 022843591.1 XP 022843590.1 XP 027123003.1 CDP15061.1

XP 027169139.1

XP 024969520.1

KVI06253.1

XP 024969515.1

XP 024969519.1

XP 024969517.1

XP 024969518.1

XP 024969514.1

XP 024969513.1

XP 024969512.1

GEV05479.1 PWA41263.1

XP 021984096.1 KAD4889055.1

XP 023772855.1 XP 023772854.1 PLY78500.1

CAB4092389.1

XP 017251757.1 XP 017251756.1

XP 017251755.1

KZM93174.1

XP 017251754.1

PSR89496.1

GFS39844.1

KAF7135954.1

KAE9467496.1

XP 028116348.1 XP 028116346.1

XP 028116347.1

KAA8540725.1

XP 034672657.1 XP 034672655.1

XP 034672656.1

XP 010663053.1 CBI14881.3

XP 026434850.1 XP 026434851.1

XP 026434852.1

XP 026434854.1

RZC87919.1

XP 026434853.1

XP 026434855.1

RZC85632.1

XP 026381890.1 XP 026381891.1

RZC59218.1 XP 026383850.1 RZC61504.1

OVA17595.1

PIA30409.1 PIA30410.1 KAF5206729.1

KAF6157565.1

KAF8390568.1

KAF9605022.1

DAD30693.1 XP 010248781.1

RWR78798.1

PWZ58044.1

ONM00679.1

ONM00678.1

ONM00650.1

ONM00658.1

ONM00654.1

ONM00685.1

ONM00683.1

ONM00674.1

ONM00675.1

ONM00704.1

ONM00655.1

ONM00663.1

ONM00702.1

ONM00662.1

ONM00657.1 ONM00700.1 ONM00703.1

ONM00660.1

ONM00659.1

ONM00684.1

ONM00656.1

ONM00682.1

ONM00695.1

ONM00672.1

ONM00691.1

ONM00665.1 ONM00669.1

XP 020402565.1

ONM00673.1 ONM00676.1

ONM00653.1 ONM00668.1

NP 001335593.1

ONM00671.1

ONM00648.1

ONM00667.1

ONM00701.1

ONM00664.1

ONM00690.1

ONM00680.1

ONM00696.1

ONM00687.1

XP 021307423.1 KAG0553271.1

KXG40423.1

XP 025793558.1

RLN16934.1

XP 025793557.1

XP 025793556.1 PUZ39733.1

PUZ39734.1 RLN43488.1 XP 034576641.1

XP 034576640.1 XP 004983401.1

KAF8674813.1

KAF8779657.1

CAB3499926.1 CAB3495031.1

KAF8674812.1 OEL22171.1

TVU09023.1

TVU31475.1 VAI68719.1 VAI68714.1

VAI68715.1

VAI68712.1

VAI68718.1

VAI68716.1

VAI68713.1

VAI68711.1

VAI68709.1

VAI68710.1

EMS54246.1

VAI68724.1

VAI68717.1

VAI68721.1

VAI68706.1

VAH99525.1

VAH99523.1

VAH99521.1

VAH99516.1

XP 037457898.1 VAI68722.1

VAI68723.1

VAI68708.1

VAI68725.1

XP 037457897.1

KAF7092801.1

XP 020179048.1 VAH99528.1

VAH99527.1

VAH99532.1 VAH99533.1

VAH99531.1

VAH99522.1

VAI68707.1

VAH99517.1 VAH99518.1

VAH99520.1 VAH99519.1

VAH99529.1

VAH99530.1

KAF7046422.1

KAE8813119.1

XP 010228114.1

XP 015643114.1 BAD67750.1

EEE64970.1

BAF18510.1 EEC79862.1 KAF0911714.1

XP 006655702.1

XP 004958905.1 RCV09331.1

KAF3324815.1

XP 006348358.1

XP 020112888.1 CAD1831035.1

XP 026660196.1

XP 008788670.1

XP 010935011.1 KAG1360896.1

THU44345.1 XP 009384664.1 XP 020675367.1

XP 020675365.1

XP 020675368.1

PKU78521.1

XP 020599990.1 KAG0452788.1 KAG0453842.1

PKA50093.1

ONK58964.1

XP 020244724.1

MQM12812.1

KMZ58556.1

XP 011621210.1 ERN00270.1

XP 031502410.1

KAF3791007.1

XP 021908848.1

KAF4376972.1

PWA59606.1

AAK49453.1

XP 013585743.1 VDD47124.1 XP 013706225.1

KAF3608977.1

KAF2545762.1

RID64288.1 VDC73117.1

XP 009147103.2

CDY24642.1

XP 022575641.1

XP 018491423.1

KAF8050935.1

XP 022553887.1 XP 013624145.1

XP 022553888.1 VDC92850.1

KAF2612757.1

CDY08011.1 XP 022573339.1 XP 022573340.1

XP 033142954.1

RID71248.1

VDC81474.1

XP 018488311.1

XP 022551015.1 XP 022551016.1

XP 013685488.1

CDY67747.1

RID81003.1 XP 022575241.1

CDY34913.1 XP 018509555.1

XP 018509572.1

XP 009124472.2

VDC77892.1

XP 013620857.1 VDD53177.1

KAF3599981.1 KAF3531490.1

XP 018441036.1

XP 006407863.1

Ath|AT3G07160.1 NP 187372.5

CAD5322340.1 AAF20230.1

NP 001326712.1

AAM20585.1

XP 020886979.1 EFH60889.1

XP 010449316.1

XP 010486258.1 XP 010464324.1

XP 023642769.1 CAA7050903.1 CAA7013923.1

CAA7051448.1

VVA96789.1

XP 010535892.1

GAV74732.1

TYH56426.1

KAB2015333.1

TYI67436.1

KJB21396.1 XP 012472973.1

KJB21395.1

PPD88092.1

AAD25952.1

TYI12851.1 TYH04582.1

KAB2068210.1 TYJ20746.1

PPS05445.1

XP 017625594.1

MBA0795239.1

EOY32424.1

EOY32425.1 XP 007014805.2

XP 021278098.1

XP 022729547.1

XP 022729543.1

XP 022729546.1

XP 022729545.1

XP 022729548.1

XP 022729551.1

XP 022729549.1 OMP02607.1

OMP03422.1

GAY49961.1

KDO56426.1

GAY49963.1

GAY49962.1

KDO56422.1 XP 024046361.1

XP 024046358.1 XP 024046362.1

KDO56421.1 KDO56427.1

KDO56428.1 KDO56429.1

XP 006492666.1

KDO56424.1 KDO56425.1

ESR59152.1 TXG73150.1 XP 031265769.1

KAF9865979.1 KAF9865980.1

XP 024445370.1 XP 011037937.1

XP 034915709.1

KAB5572891.1

KAF9688643.1

XP 015580232.1 EEF34253.1

XP 012093236.1 XP 021595265.1

XP 021644499.1

XP 010044973.1

KCW87113.1

KCW87111.1

KCW87112.1

XP 030547637.1

XP 030458759.1

PKI56120.1 OWM73432.1

XP 031386868.1

XP 038724507.1

KAF5735736.1

KAF5748796.1

KHN27111.1

RZB45620.1

RZB45619.1 XP 028221808.1

RZB45621.1

XP 028221806.1

RZB45618.1

XP 003556562.1

KHN27112.1

XP 003536799.1 KRH36301.1

XP 028182986.1

KHN37283.1 XP 017414362.1

XP 017414360.1

XP 014513279.1

QCE05705.1

XP 027936758.1 XP 007142646.1

XP 007142644.1 RDX70037.1

XP 020203976.1

KYP75412.1

PON48802.1

TKY50586.1 XP 027367139.1

XP 027367138.1 XP 013470504.1

AES63076.2

GAU12085.1 PNY08698.1

XP 004497386.1

XP 012570296.1 XP 025621029.1

RYR36787.1 XP 015942278.1

XP 016174636.1 XP 020966535.1

KAE9611623.1

KAF1880781.1

XP 019441612.1 OIW12800.1

XP 019428289.1

OIV91208.1 KAE9618585.1

XP 028759782.1

KAF7837119.1

XP 020423067.1

XP 020423068.1 XP 020423069.1

XP 034221743.1 BBH04333.1

XP 034221744.1

XP 008225069.1

XP 016651236.1

CAB4281726.1

CAB4312473.1

XP 021821438.1 KAB2607463.1

XP 009364082.1

XP 009364085.1

XP 009364083.1

XP 009364084.1

XP 028943678.1

XP 028943679.1

RXH85277.1

TQE02012.1

XP 024161293.1

XP 024161294.1 XP 011461841.1

XP 024020717.1

XP 024020738.1

EXB29010.1

QKN22529.1

KAF4359174.1

PON48805.1

PON83908.1

XP 015865761.1

KAF3452614.1

XP 022929596.1

XP 022929588.1

XP 023531963.1

XP 023531964.1

XP 022966560.1

XP 022966567.1

XP 022966575.1

XP 022929574.1

XP 022966547.1

XP 023531967.1

KAA0042244.1

XP 008451107.1 XP 011660099.1

XP 022157350.1

XP 030955588.1

XP 023875045.1

KAF3967139.1

KAB1227940.1

XP 018834616.1

KAE8037014.1

XP 021771976.1 XP 021728864.1

XP 021858171.1

XP 010673534.1

RDX70699.1

PHT93722.1

PHU29081.1

KAF3640588.1

KAF3657976.1

XP 016576412.1

TMX01901.1

XP 010315995.1 XP 015056412.1

XP 006354195.1

XP 009769311.1

XP 009769310.1

XP 016433623.1

XP 016508023.1

XP 019243262.1

XP 009608251.1

XP 033513578.1

XP 016465841.1 XP 019152043.1

XP 019152044.1

XP 019152045.1

XP 031113012.1

XP 031113011.1

RAL52099.1

VFQ97256.1

VFQ80898.1

EYU17998.1

XP 012828939.1

PIN22751.1 GER46071.1

GFP79993.1

EPS67036.1

XP 011083140.1

TEY11313.1

TEY92054.1

XP 022849106.1

XP 022849104.1

XP 027075106.1 XP 027148631.1

CDP11096.1 XP 027086868.1 XP 024994759.1

XP 024994762.1

XP 024994760.1

XP 024994761.1

XP 024994755.1

XP 024994756.1

XP 024994754.1

XP 024994758.1

KVH96178.1 GEW97383.1 PWA86760.1

XP 021980511.1 CAB4080466.1

XP 023739784.1

XP 017218251.1

XP 017218249.1 KZM87243.1

XP 028076540.1

THG11350.1

XP 028076538.1 XP 028076541.1

KAF5930139.1 THG11344.1

GFZ18220.1

PSR90233.1

KAF7119396.1

KAE9462301.1

KMZ67161.1

KAA8549607.1

XP 010651333.1

XP 010651330.1

CBI16463.3

XP 034688013.1

KAF3948876.1

KAF3948875.1

XP 010257473.1 RZC46735.1

RZC92156.1

XP 026453977.1

XP 026441967.1

RZC46738.1

XP 026413639.1 XP 026391898.1

RZC65122.1

OVA03159.1

PIA48639.1

PIA48640.1 KAF5181896.1

MBA0825631.1

MBA0795240.1

MBA0553142.1

KAE8660323.1

KAF7149422.1

XP 021899823.1

GEW30577.1

KAF8395923.1

KAF6151832.1 VAI10887.1

VAI10889.1 VAI10890.1

VAI25247.1

VAI25246.1 VAI25245.1

VAI25250.1

VAI25252.1 KAF7062417.1

KAF7062416.1

VAI25238.1

VAI25249.1

VAI25248.1

KAF7062418.1 VAI25240.1

VAI25241.1

VAI25239.1

VAI25235.1

VAI25236.1

VAI25237.1

EMS56501.1

XP 037437233.1

XP 020149864.1 VAI10892.1

VAI10891.1

VAI10893.1

XP 037426808.1

KAF7051201.1

VAI10878.1

VAI10877.1

VAI10880.1

VAI10881.1

VAI10879.1 VAI10876.1

VAI10882.1

VAI10883.1

AAO46087.1

AAQ17229.1

XP 003558953.1 KQK23955.1

AAO15292.1 EEE58225.1

EEC74403.1

ABF93678.1

BAF10693.1

XP 015630625.1

KAB8089929.1

XP 006649287.1 ONL93022.1

ONL93001.1 ONL92993.1

ONL93017.1

ONL93027.1

ONL93010.1

ONL93018.1

XP 020400523.1

ONL92992.1

ONL93012.1 PWZ57950.1

PWZ57955.1

PWZ57954.1

PWZ57951.1

PWZ57952.1

ONL93009.1

ONL93013.1

ONL93000.1 ONL92996.1

ONL93028.1

ONL93007.1

ONL93024.1

ONL93002.1

ONL92997.1 PWZ57953.1

ONL92994.1 ONL92998.1

ONL92995.1

KXG40330.1

XP 002468626.2

KAG0553099.1

RCV46853.1

XP 004985950.1

RCV46854.1

XP 034574247.1 KAF8780411.1

CAB3502210.1

CAB3497257.1

XP 025796158.1

PUZ43152.1

RLN20063.1

RLN41050.1

OEL22651.1

TVU48602.1

KAF3321079.1

XP 020093274.1

OAY84124.1

XP 020093276.1

XP 020093273.1

CAD1835285.1

KAG1355266.1

XP 010909209.1

XP 026661805.1

XP 009400322.1 THU65686.1 THU65685.1

MQL91251.1

XP 020579910.1 XP 020585095.1

XP 028555811.1

KAG0459249.1

KAG0459228.1 KAG0459215.1

PKA45890.1

ONK71037.1

XP 020260119.1

VFQ94453.1

ERN17093.1

XP 020529979.1

XP 031474691.1

XP 031474690.1 KAF3791246.1

OUW50021.1

VFQ83916.1 MQL91252.1

CAD23545.1

EXB37986.1

KAG0630752.1

KAG0630755.1

KAG0630756.1

KAG0630754.1 KAG0630751.1

KAG0630753.1

KAG0592028.1

Ppa|Pp3c10 16403V3.2

XP 024386162.1

XP 024386163.1

XP 024386165.1

Ppa|Pp3c4 17850V3.1

PNR55490.1

XP 024374293.1

XP 024374292.1

Ppa|Pp3c20 20533V3.1

XP 024357142.1

XP 024357145.1 XP 024357146.1

Ppa|Pp3c10 20860V3.1

XP 024386368.1

XP 024386367.1

XP 024363883.1

XP 024363886.1

XP 024363887.1

KAG0624695.1

KAG0585220.1

KAG0567650.1

KAG0567651.1

KAG0567649.1

KAG0567653.1

KAG0611243.1

Ppa|Pp3c25 6507V3.1

XP 024365608.1

XP 024365610.1

XP 024365611.1

KAG0631674.1

KAG0631673.1

KAG0592765.1

Ppa|Pp3c4 1790V3.1

XP 024373494.1

XP 024386579.1

Mpo|Mapoly0148s0007.1.p

PTQ29056.1

OAE34188.1

EFJ07568.1

XP 024520951.1

EFJ05083.1

XP 024517829.1

MBC9848295.1

MBC9837633.1

MBC9836069.1MBC9856380.1

UTEX1559|14157.1

Zci|Zci 11575.1

UTEX1560|05433.1

SAG698-1a|12935.1Men|ME000212S03057

Pma|pm015918g0010

Pma|pm036225g0010

Pma|pm013740g0020

XP 024520948.1

EFJ07512.1

EFJ05099.1

Cbr|GBG74977.1

GBG74977.1

PPD81441.1

XP 016692258.1

TYI94553.1

TYH84882.1

KAB2042322.1

TYG80519.1

MBA0856557.1

MBA0556770.1

MBA0682735.1

MBA0556772.1

MBA0682736.1MBA0649083.1

MBA0613890.1

MBA0586404.1

XP 012479703.1

MBA0798916.1

MBA0828844.1

MBA0798918.1

MBA0738871.1

KAA3482766.1

PPR93753.1

KAB2091137.1

TYI37092.1

XP 016666318.1

TYJ43735.1

KHG26810.1

XP 017633511.1

MBA0649084.1

MBA0798917.1

KAE8673021.1

KAE8670132.1

KAE8716438.1

TYG74344.1

TYH77757.1KAB2035623.1

PPD87335.1KJB77266.1

MBA0666588.1

MBA0666587.1MBA0880447.1

MBA0817451.1KAB2087746.1

TYH22571.1

TYJ40332.1

TYI33524.1

XP 017616043.1KAA3463675.1

MBA0754503.1KAE8660910.1EOX99428.1

XP 017971344.1

XP 021275271.1

XP 022738473.1

OMO99573.1XP 022764061.1

KAB1994076.1

TYH33719.1

TYI46008.1

XP 016703274.1

MBA0602338.1

XP 012464530.1

MBA0782828.1MBA0667543.1

MBA0667542.1

MBA0631809.1

MBA0727510.1

MBA0875317.1

MBA0815840.1MBA0843214.1

TYG85508.1

PPS10212.1KAB2047615.1

TYH90647.1TYJ00049.1

KHG16154.1XP 017617913.1

KAA3488368.1MBA0815842.1

MBA0573243.1MBA0698865.1

KAE8698458.1

KAE8691424.1

KAB2039911.1

PPD72664.1TYG78297.1

TYI92151.1

XP 012481864.1TYH82334.1

XP 016714340.1

PPR95902.1KAB2092518.1

TYH27054.1TYJ45168.1

TYI38587.1

PPD72666.1KAB2039910.1

TYG78296.1TYI92150.1

MBA0577614.1

PPR95900.1KAB2092517.1

TYH27053.1

TYI38586.1TYJ45167.1

XP 016714267.1

XP 017631847.1

TYI38592.1

XP 016731868.1KAA3485447.1

TYG78303.1KAB2039918.1

TYI92158.1

XP 012481862.1

MBA0603936.1PPD72658.1MBA0612433.1

MBA0785062.1KAE8702872.1

KAE8702874.1

XP 022722477.1

OMO85718.1

OMO80743.1XP 017974639.1

EOY05692.1KAF2283230.1

XP 021685071.1

XP 021633203.1

XP 021601964.1XP 012088285.1XP 002517915.1

EEF44434.1XP 025012900.1

XP 006376493.2

AXY97849.1RQO99361.1

KAF9836219.1XP 011037332.1

XP 034916618.1

KAB5530093.1KAF9670768.1

XP 024046000.1

ESR60550.1XP 006491624.1

GAY55726.1KDO51558.1

XP 031253423.1TXG55154.1XP 038694201.1

XP 038714175.1GAV70420.1

RZC09667.1

XP 028238127.1

XP 003526282.3

KHN35252.1

KRH55958.1

KRH55956.1XP 028193822.1

KHN31989.1TKY66855.1

XP 017432990.1XP 014493833.1

XP 027910370.1

XP 007132658.1KYP44555.1

XP 020237599.1RDX90627.1XP 027345205.1

XP 024637836.1

AES89655.1

GAU33977.1PNY11974.1

XP 012572668.1
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KAF6151837.1
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PIA48642.1
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KAF5181903.1
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AQK80820.1

AQK80720.1AQK80748.1

AQK80811.1AQK80775.1
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AQK80724.1AQK80721.1AQK80752.1AQK80759.1
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KAF7105236.1
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VAI81884.1VAI81886.1

VAI81878.1
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XP 006657366.1
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VAI63957.1
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VAI63952.1

XP 037449222.1VAI52246.1XP 037449223.1

VAI52245.1VAI52244.1

VAI52241.1

VAI52240.1

VAI52243.1

VAI52242.1

ACP42046.1

ACP42047.1

XP 014756391.1EEC74308.1

EEE58116.1XP 015624612.1AAP84973.1XP 006648179.1KAF0934523.1

AQK76470.1

PWZ23639.1

NP 001266467.1

XP 021314748.1CAD6241520.1

OEL21787.1XP 034578069.1

XP 012703098.1

CAB3448436.1

CAB3451615.1

KAF8779343.1KAF8691845.1

XP 025813431.1PUZ78420.1RLM80102.1

RLN07693.1

TVU27587.1

KAF3341286.1

KAF3341344.1

CAD1830647.1

XP 020112967.1

XP 010940236.1

KAG1359509.1

XP 008812531.1

RZR80414.1

RWW84977.1

RRT76378.1RWW18216.1

XP 009401258.1

XP 020263052.1

XP 020093591.1XP 020093592.1

OAY73648.1

CAD1835251.1
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KAF3340311.1

MQL73130.1

PKA55640.1

XP 010908562.1

XP 018685815.1XP 009413070.1

THU69338.1

KAG0449590.1

KAG0449588.1

KAG0486176.1

KAG0484387.1

PKA51034.1

XP 028555016.1XP 020689081.1

PKU69021.1

XP 020584055.1

XP 020595127.1

XP 020249504.1ONK57235.1

KMZ59457.1

KMZ76284.1

KMZ56950.1

RWR84592.1

RWR90536.1

XP 031495144.1XP 031495142.1KAF3784641.1

XP 006855633.1

KAF6151838.1

XP 010265915.1

PHU29086.1XP 016576405.1 KAF3640586.1PHT93725.1

KAF3657974.1

XP 004228593.1TMX01899.1

XP 015054888.1

XP 006354196.1XP 016485996.1XP 009608250.1XP 016491192.1

XP 009779541.1XP 016437592.1

XP 019225889.1XP 019152063.1

XP 031112790.1

RAL45839.1

GFP94398.1GER25040.1

TEY78984.1

EYU46327.1XP 012830127.1

XP 011080223.1

PIN08892.1

EPS70715.1
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XP 012828960.1
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XP 011083139.1XP 020550348.1

CAA2983611.1XP 022847384.1

XP 027178133.1XP 027088095.1XP 027084284.1

CDP11070.1

XP 017218413.1KZM87252.1 XP 017226155.1KZN09368.1

GFY98937.1

GFY98956.1

PSR95380.1
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GFZ12977.1

KAF7153960.1

THG07021.1

XP 028085603.1
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XP 010031862.1
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KAA0042251.1
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TQE02010.1

XP 009364078.1
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BBH04334.1
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PON83904.1
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KAF3452613.1

XP 015865762.1

PNT52102.2XP 024466140.1XP 024466149.1KAF9869111.1ABK93276.1

XP 034915712.1

XP 011037935.1

KAF9688644.1

KAB5572892.1

XP 002304888.3RQO88716.1

KAF9860467.1

XP 011025210.1

TKR98770.1XP 034892377.1

KAF9686475.1KAB5565177.1

XP 021644489.1KAF2314493.1

XP 021595266.1OAY54633.1XP 021606914.1

KDP44404.1

XP 015580231.1EEF34254.1

XP 038696263.1KAF5725501.1

XP 038724901.1

MBA0708921.1MBA0853629.1

MBA0583571.1
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MBA0853424.1
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PPE02773.1
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KJB21453.1

KJB21455.1
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PPE02772.1TYG56862.1KAB2016373.1TYI68522.1
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TYJ21865.1TYJ21862.1 TYJ21863.1TYJ21864.1
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KAA3470974.1

MBA0853423.1
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XP 016698751.1
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KHG20064.1

KHG15982.1

KHG11224.1

KAE8718759.1

KAE8668672.1

XP 017982875.1XP 007014816.2EOY32439.1

XP 017982984.1

EOY32435.1XP 021278091.1
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XP 022754327.1
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KAF3453645.1
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XP 013668036.1XP 018445536.1

RID42221.1

KAF2535033.1

OAP10877.1
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XP 013619470.1VDD19055.1

KAF3539962.1

KAF2596930.1

XP 013679440.1XP 022554490.1 VDC85136.1XP 009125875.1

XP 018472323.1

RID73310.1RID73311.1RIA03965.1

CAA7039880.1
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KFK25536.1VVB14303.1

EFH49852.1

CAB88264.1

ADM72799.1
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CAD5318152.1

XP 020876649.1
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XP 023637499.1

XP 010519718.1

XP 021902853.1
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TXG73155.1

GAV73698.1
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KRH46872.1
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RDX97868.1

TKY64739.1
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XP 007142647.1

RDX76753.1
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XP 027367441.1

XP 019441615.1OIW12799.1

KAF1880606.1

KAE9611622.1
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GAU12087.1

AES63068.2XP 024628953.1

XP 004497380.1

XP 028798843.1XP 028781510.1

KAF7807713.1

XP 035540963.1XP 018834621.1

KAF5447951.1

XP 035546063.1KAF5471305.1

KAE8037016.1
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XP 023875044.1KAF3967140.1

RVW48572.1

RVX12770.1

XP 002283298.2XP 034688693.1

KAD5961612.1

KAD5961695.1

KAD5961691.1

KAD5961614.1
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KAD7479753.1

PWA96098.1
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GEV28054.1
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XP 021971711.2KAD7479751.1

XP 022005893.1XP 023751462.1CAB4084953.1

PWA62280.1GEV64088.1

GEW10825.1

EPS64367.1

KAF5799452.1

KVI09417.1

XP 024968699.1

EPS63560.1
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KAF7055888.1

KAF7055887.1

KAF7055885.1KAF7055886.1

XP 020156146.1KAF7055883.1XP 020156147.1KAF7055884.1 VAI24466.1

VAI24465.1EMS55678.1

VAI24467.1

VAI24463.1
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VAI24470.1VAI24469.1

VAI24468.1

KAE8799726.1

ACS36249.1

XP 010229272.1KQK23853.2KQK23865.1

TKV98448.1

TKV98447.1

KAF8780149.1KAF8780468.1

PUZ43047.1XP 025793744.1RLN40089.1

OEL22051.1

PWZ52522.1XP 020394919.1XP 020394923.1XP 035818377.1XP 035818378.1ONL93227.1ONL93228.1

OQU93328.1XP 021307538.1KAG0552992.1

TVU48533.1AAM19120.1EEE58260.1XP 025879893.1EEC74436.1KAB8090011.1KAB8090012.1

XP 006649319.1XP 015690726.1XP 006649317.1

KAF0911070.1

KAF3321080.1

EMS53859.1
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AFD29288.1
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BAA98065.1
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CAA0405778.1OAO94026.1

VVB07524.1
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KAG0513153.1

CAD6337441.1
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YP 009242028.1

CAB3469623.1
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OEL34595.1
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VAI83482.1KAF7099842.1VAI83481.1XP 037465342.1

VAI71277.1EMS60773.1

VAI83480.1

KAE8778461.1

KQK19289.1XP 010227953.1PNT76360.1KAB8101481.1

BAF18897.1KAF2925501.1

EEC80135.1EEE65211.1XP 015643901.2

KAF0901922.1

CAD6340028.1

KAF3338571.1

XP 020089674.1

RWW75710.1

RZR98346.1

RWW16220.1RRT75037.1

THU52701.1

XP 018674895.1

RZR85554.1

RWW82670.1

RRT77286.1

XP 018684030.1

THU60460.1

XP 018681446.1

THU66917.1

XP 020277060.1

ONK59562.1

XP 008801869.1

XP 029122378.1XP 028548255.1

PKU85626.1XP 020575940.1

KAG0472359.1KAG0470812.1

KAG0479576.1

KAG0482012.1

PKA65497.1PKA48277.1

KAG1358945.1

XP 029122971.1

XP 026656499.1

MQM07928.1

KMZ66574.1

KAF3792492.1

KAF3792487.1

XP 031482940.1

XP 031479623.1KAF3786088.1

ADK74831.1

XP 011624302.2ERN08435.1

XP 026441289.1XP 026441290.1RZC91140.1

RZC85062.1

RZC90306.1

RZC76702.1XP 026414709.1

XP 026428210.1

RZC60097.1

RZC43789.1XP 026385253.1XP 026385262.1XP 026395211.1

OVA15866.1

KAF5199964.1

PIA45731.1KAF9617600.1

XP 010270401.1

PIA43602.1PIA43603.1PIA43601.1

PIA43604.1

KAF5202377.1

KAF9588495.1

KAF6176468.1

KAF6137877.1

KAF6143679.1

CAN80181.1

RVW86862.1

CBI37540.3

XP 002274337.1

RVW33453.1

XP 034683929.1

PHT65425.1

KAF3678769.1

PHT31778.1PHU00376.1

XP 016551204.1

XP 019066801.1XP 015057067.1

XP 015165751.1

XP 018632073.1XP 016435564.1XP 019253275.1XP 009767103.1

XP 016477979.1

AAK49452.2BAO02523.1

XP 031122840.1

XP 019176507.1

XP 019184499.1

XP 031109064.1

VFQ92373.1VFQ96106.1

RAL39881.1

GER40632.1

GER44256.1

GFP95013.1

XP 012853694.1EYU23770.1

PIN05529.1

XP 011099745.1XP 020554541.1

TEY89288.1

TEY36272.1

EPS62122.1

XP 012828861.1

EYU18041.1

GFP93224.1
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XP 022894873.1XP 022894872.1CAA2989252.1

CAA2982287.1XP 022879526.1

CAA2987178.1

CAA2987177.1

XP 022884469.1

CDP04693.1XP 027076193.1

XP 027076170.1

KAD5803392.1KAD5803428.1

KAF5791075.1

PWA75022.1

GEU44760.1
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XP 024977661.1KVH92063.1

GFB54065.1

PWA57186.1

CAB4083760.1XP 023761233.1

XP 024996766.1

KZM98299.1

XP 017248464.1XP 017248465.1XP 017248462.1

XP 017248466.1

XP 017239565.1KZN01480.1

XP 028091368.1XP 028091369.1XP 028091370.1

KAF5958944.1

KAE9449846.1KAF7130413.1

PSS26632.1

GFY91282.1

KAE9466125.1

KAA8531070.1

TYI06833.1TYG99330.1PPR80686.1TYI06834.1

XP 017647032.1

KAB2062673.1KAB2062672.1KHG05156.1TYJ15258.1

XP 016676296.1

KAA3479741.1

MBA0664151.1MBA0628433.1

MBA0779714.1XP 012457296.1KAB2008747.1PPD83874.1XP 016698828.1XP 012457295.1MBA0749230.1

KAE8680723.1

KAE8662811.1

KAE8694952.1

KAB2008744.1

PPR85546.1

TYG49850.1XP 016698829.1TYI60725.1

KHG21671.1

KHG21670.1

MBA0628431.1

PPD69679.1XP 012456518.1XP 012456517.1XP 012456516.1KJB71385.1KAA3479748.1

KAA3479749.1

TYI06839.1TYJ15264.1XP 017649468.1KAB2062677.1TYG99335.1

KAE8661904.1

KAE8693187.1

KAE8670869.1

KAE8673938.1

XP 022750939.1

EOX92541.1XP 017978978.1XP 017978972.1XP 021300964.1

OMO56217.1OMO57178.1

KAF2575872.1KAF3562704.1

KAF3503852.1VDD28808.1VDC59078.1

RID44139.1XP 009112237.1CDY37215.1XP 013661419.1XP 013606428.1XP 022566058.1XP 018452378.1

CAA7013300.1

ESQ51131.1

XP 024016590.1VVA99165.1

Ath|AT2G13680.1NP 849953.2CAA0360742.1CAD5318447.1VYS52317.1

AAM15369.1AAM15250.1

ACV04900.1

XP 002883808.1XP 023641334.1

XP 010424295.1

XP 010530602.1

XP 021899845.1

GAV58897.1

XP 024957516.1XP 024038938.1

ESR45475.1

KDO58320.1

GAY56883.1GAY56882.1

XP 031263323.1XP 031263320.1XP 031263321.1PNT35130.1

APA20146.1

RQO90069.1XP 024456702.1KAF9853113.1XP 011032340.1

XP 034905933.1XP 034892197.1

TKR79229.1

TKR75091.1

KAB5556389.1

OAY36091.1XP 021630454.1

XP 021657240.1

KAF2284431.1

XP 020533213.1KDP42593.1

XP 015581192.1EEF32656.1XP 015581193.1

KAF5745135.1XP 038706873.1KCW54228.1

XP 010027661.1

XP 030440758.1

XP 030543753.1

PKI42246.1XP 031399619.1XP 031375303.1

RZB97093.1

KHN29244.1

XP 028243983.1XP 014634479.1KRH43553.1

KRH59571.1XP 025984289.1XP 028230886.1KHN34078.1

RZC13176.1

BAT73261.1

KOM30584.1

XP 017439623.1XP 014497796.1

XP 027916446.1

QCD84832.1

XP 007159839.1

RDY07113.1

XP 020215458.2KYP67853.1

TKY60430.1XP 027344376.1

RWW22022.1

RHN43110.1

KEH20901.1AET04740.2RHN43109.1XP 024629631.1GAU42750.1

MCI01529.1

XP 027191749.1XP 027191750.1

XP 019464131.1

XP 019464132.1 OIW00473.1XP 019464130.1KAE9610234.1KAF1876015.1

XP 025637751.2

RYR66176.1

XP 025680307.1

QHO58442.1QHO58441.1XP 015955887.1

QHO02402.1XP 020974956.1

QHO58435.1XP 025689623.1XP 020992619.1

XP 020974951.1XP 020974950.1QHO02397.1

XP 017420604.1KOM41197.1BAT79239.1XP 014524468.1XP 027902494.1QCE15216.1

XP 007137721.1XP 007137720.1

KRH64044.1XP 028229669.1XP 014630359.1KHN31144.1RZC17641.1

KHN09609.1

KRH53895.1

RDX94921.1

XP 020225550.1KYP57951.1

TKY73835.1

XP 027339682.1

AES72859.2RHN69933.1XP 024635152.1

GAU38073.1

PNY05622.1

XP 004502937.1

XP 019437222.1OIW15352.1 KAF1864930.1KAE9587338.1

XP 019432532.1OIW21207.1 KAF1893229.1

KAE9604162.1

QHN82844.1RYQ84944.1XP 020969182.1XP 029152310.1XP 029145545.1XP 029145544.1QHO16555.1RYR33787.1

XP 028797954.1

KAF7840107.1

KAF7834153.1

XP 030973950.1

XP 023872478.1

KAF3957062.1

KAB1210572.1

XP 035551340.1

KAE7998329.1

VVA37571.1VVA37572.1

BBH02444.1

XP 034210637.1

XP 020418283.1ONI14251.1XP 016648608.1

CAB4278533.1

CAB4308938.1

XP 021813647.1PQQ13143.1

RXI09156.1TQD78496.1

XP 028956837.1KAB2597191.1XP 009374206.1

TQE00687.1RXH75789.1XP 028949060.1KAB2617283.1

XP 024185363.1XP 024185362.1

PRQ49336.1

XP 011466916.1

TYK02077.1KAA0040762.1

XP 016902607.1KGN62227.2XP 031736648.1

TYK02081.1

KAA0040765.1

XP 008460894.1

XP 011649402.2KAE8651979.1

XP 022947858.1XP 023533725.1

XP 023007270.1

XP 022150844.1XP 030499529.1

KAF4377156.1

PON82011.1PON36082.1

XP 024028612.1

EXB36810.1XP 015891087.1

XP 024932499.1

KAF3440590.1

XP 021713855.1XP 021713856.1XP 021713854.1

KNA09407.1XP 021850891.1

KMT09145.1XP 019105682.1ACY01929.1

EPS67914.1

KAB2617268.1

MBC9833735.1

EFJ21420.1EFJ23784.1

XP 002994685.2

EFJ04251.1XP 024538344.1

XP 024535950.1

XP 024527354.1XP 024527358.1

EFJ37780.1

EFJ32071.1

XP 024527401.1

XP 024540406.1XP 024540407.1XP 024540405.1EFJ19064.1XP 024515147.1EFJ13500.1

Ppa|Pp3c9 4140V3.1XP 024384227.1

KAG0566458.1

Mpo|Mapoly0183s0015.1.p

Smu|SM000116S24253

Smu|SM000022S07129

Smu|SM000006S19531

Pma|pm010253g0010

Pma|pm012364g0030

Kni|kfl00500 0040 v1.1GAQ89227.1

MBC9845798.1

MBC9843173.1

MBC9835839.1

KAB2006324.1XP 016665278.1PPD71943.1TYH46747.1TYG47641.1TYI58274.1

TYI58281.1

MBA0716602.1

MBA0654649.1

MBA0742686.1

KJB45872.1KJB45873.1XP 012488116.1

MBA0859149.1

XP 016665284.1

MBA0771153.1

TXG74956.1KJB45603.1

MBA0845172.1

MBA0859059.1

KHG23374.1

KHG09908.1PPR85201.1

KAB2059603.1TYG96375.1TYI03452.1TYJ12084.1XP 017620949.1XP 017620948.1KHG09907.1

KAA3476178.1

KAE8667820.1

XP 021287542.1XP 021287539.1

XP 021287543.1XP 021287545.1

XP 021287544.1XP 021287541.1XP 021287546.1XP 021287547.1

XP 017980269.1

XP 017980270.1

XP 017980267.1XP 017980266.1XP 017980268.1EOY13643.1

OMO74630.1

OMO92630.1

XP 022717420.1XP 022717419.1XP 022717421.1

XP 013674051.1XP 013677258.1KAF2554627.1KAF3605317.1VDD46403.1

XP 013586235.1

XP 013719799.1XP 009146344.1XP 013707363.2VDC72584.1

XP 018491630.1

XP 018491629.1

XP 006407067.1

CAA7029986.1VVA97635.1

KFK38814.1

Ath|AT3G14570.1NP 188075.2NP 001326811.1NP 001189893.1BAB02389.1OAP02523.1OAP02524.1

CAD5323068.1CAA0382432.1

XP 020886815.1EFH59142.1

XP 019101818.1XP 010501957.1XP 010501964.1XP 010465349.1

XP 010487256.1

XP 023641401.1

XP 010552165.1

XP 021889445.1

XP 006477939.1XP 006477938.1

KDO49350.1GAY62590.1XP 024043779.1ESR55524.1

XP 031259831.1XP 021669379.1XP 021669371.1

XP 021669366.1

KAF2314466.1

OAY28873.1XP 021594519.1XP 021594520.1XP 012074237.1XP 020535631.1KDP36220.1

XP 015581453.1EEF32250.1

XP 024437438.1XP 024437439.1

KAF9840266.1

XP 034896420.1XP 034896419.1

XP 011044928.1XP 011044930.1

XP 011044929.1

KAF9672669.1KAB5534483.1

XP 038691551.1XP 038691552.1KAF5728223.1XP 038691553.1XP 038691556.1XP 038691554.1

GAV78689.1

XP 028204115.1RZB66118.1

XP 006598152.1KRH13523.1

KHN15554.1

RZB82928.1XP 028190984.1XP 006594696.1

KHN47464.1

KOM42654.1XP 017424789.1BAT93223.1XP 014500841.1XP 027926707.1QCE10548.1XP 007149344.1

TKY49286.1

XP 020233589.1XP 027343948.1

PNY05978.1

GAU28412.1

MCH80478.1

KEH38459.1XP 024632248.1

XP 012567622.1

RYR50408.1XP 025610725.1XP 029143881.1XP 029143882.1XP 020983966.1XP 029150848.1QHN96602.1XP 020963884.1XP 025670849.1

XP 019425390.1XP 019425389.1

XP 019425391.1

KAE9590561.1

XP 028755363.1XP 028755362.1XP 028755364.1

KAF7836581.1

XP 030965590.1XP 030965592.1XP 030965589.1XP 030965593.1XP 023900099.1XP 023900100.1XP 023900101.1

KAF3944853.1

KAB1216161.1KAB1214970.1

XP 018825128.1

XP 035550021.1

KAE8124605.1

XP 022940615.1XP 022940616.1XP 022940614.1XP 023524659.1XP 023524660.1

XP 022981245.1XP 022981247.1XP 022981246.1

XP 031740096.1XP 031740093.1

XP 031740095.1XP 011654012.1

TYK28016.1

XP 008464623.1

KAA0066869.1

XP 022133898.1

PQQ18742.1

PQP95661.1

PQQ12904.1XP 021832119.1

CAB4277163.1

XP 008226224.2

XP 034214243.1XP 007213287.1

KAB2605410.1XP 009339333.1 XP 008386400.2TQD85529.1

PRQ30772.1

XP 024157419.1

XP 024157417.1XP 024157416.1XP 024157418.1XP 024157420.1XP 024157421.1

XP 004301958.1

XP 030490271.1KAF4397898.1

KAF4386822.1

PON83360.1

PON46281.1

EXC11740.1

XP 024028224.1

QKN22534.1

KAF3442292.1

XP 030461027.1

XP 030461026.1XP 030461028.1

XP 018732027.1KCW67657.1

XP 030552139.1XP 030552140.1XP 030552141.1

OWM88549.1XP 031404928.1

PKI49109.1

PKI49108.1

CAN81673.1

RVW32445.1

RVW84866.1XP 010644774.1CBI17681.3XP 034679162.1XP 034679163.1

XP 009622155.1XP 016457083.1

XP 016457080.1

XP 016457082.1XP 009622154.1

XP 009622152.1

XP 009773653.1XP 009773654.1

XP 009773652.1XP 019223554.1XP 019223555.1

XP 016581050.1PHT76976.1

KAF3650266.1XP 016581051.1

PHT43720.1

PHU12764.1

XP 004244383.1TMW89215.1

XP 015081629.1

XP 006368041.2

XP 031116204.1XP 031116196.1

XP 031116211.1XP 031116220.1

XP 019154045.1XP 019154046.1XP 019154044.1

VFQ80861.1

VFQ62052.1

TEY23920.1

TEY76845.1

XP 012846838.1EYU45040.1

GFQ05755.1

EPS71880.1

XP 020549899.1

XP 022877407.1XP 022877406.1

XP 027063885.1XP 027063886.1

XP 027063887.1

XP 027061380.1

CDP06081.1

XP 021998184.1

XP 035836986.1

KAD2394433.1

GEV30185.1

PWA60744.1

CAB4098460.1XP 023756013.1

KVH93114.1

XP 024979448.1

KZM98853.1XP 017246750.1

XP 017246751.1

XP 028112795.1

THG01315.1

XP 028112796.1

XP 028112797.1

KAF5950988.1

KAF7112669.1

PSS05913.1

GFZ05281.1

GFZ05282.1

XP 021764686.1XP 021773953.1

XP 021835877.1

XP 010694555.1

KAE8668880.1

XP 010257760.1XP 010257761.1

XP 010257762.1

PIA33974.1PIA33973.1

PIA33972.1

KAF5179443.1

KAF9621861.1

KAF9621859.1

KAF6165088.1

XP 026394865.1

XP 026394864.1

XP 026404583.1

OVA03950.1

RWR96184.1

VAI56285.1

VAI44676.1

VAI56299.1

VAI56274.1

VAI56301.1VAI56300.1

VAI56302.1

XP 037450148.1

KAE8769522.1

VAI44671.1

XP 020186614.1 XP 020186612.1XP 020186613.1

KAF7089137.1

KAF7078527.1

VAI44689.1

VAI44692.1 VAI44666.1VAI44667.1

VAI44669.1

VAI44668.1XP 037446546.1XP 037446545.1

XP 037446547.1

VAI44665.1

VAI44690.1VAI44691.1

VAI44673.1

VAI56275.1

VAI44672.1

VAI44686.1

VAI44687.1

VAI44688.1VAI44670.1

VAI56276.1

VAI56304.1

VAI56303.1

VAI56296.1

XP 014756762.1XP 010234098.1

XP 010234097.1

XP 014756761.1XP 014756763.1

EEE56653.1

EEC72828.1

XP 015626962.1

KAF2943990.1

KAF2943992.1XP 015626965.1XP 015626964.1

KAF0934488.1

XP 015688536.1TKW37014.1TKW37009.1

XP 034569716.1XP 004951323.1

TKW37012.1TKW37013.1

XP 022678989.1

XP 012703765.1

CAB3446261.1KAF8670563.1KAF8642573.1

XP 025800981.1XP 025800988.1

PAN04961.1

PUZ74887.1PUZ74886.1PUZ74885.1

RLM78772.1RLN10002.1

OEL32204.1

AQK70134.1

AQK70135.1

AQK70133.1

XP 008644031.1

PWZ23469.1

XP 008644030.1

XP 021314199.1KAG0532546.1

XP 021314198.1

OQU84701.1

TVU33246.1

TVU33247.1

KAF3333291.1

XP 020088722.1XP 020088720.1

XP 020088721.1

CAD1842270.1OAY76390.1

XP 018675426.1

XP 009419766.1

XP 009419769.1

THU54622.1

RWV79181.1RRT83892.1RZR88321.1

RWW72115.1RWV90457.1

XP 019705017.1

XP 019705016.1XP 008783935.1

XP 020577256.1XP 020577253.1

XP 020577252.1XP 020577251.1XP 020577250.1XP 020577257.1XP 020577254.1

XP 020577258.1XP 020577255.1

XP 028551899.1XP 028551897.1

XP 028551898.1XP 028551896.1

PKU76577.1

XP 028551900.1

KAG0484667.1

KAG0486461.1

PKA62930.1

ONK81100.1XP 020251344.1XP 020251346.1

XP 020251345.1

XP 020251347.1XP 020251348.1

MQM06169.1

XP 031477693.1

XP 031477692.1

XP 031477695.1

XP 031477694.1

XP 031477697.1

XP 031477698.1XP 031477699.1

ERN09085.1

XP 020524796.1

AEJ90539.1

AES62583.2

KAF2545883.1

XP 001642212.1

XP 017649055.1

XP 017649058.1

XP 017649056.1

XP 016678563.1

TYJ14316.1

KAB2061746.1

TYG98433.1TYI05830.1

PPS17329.1

PPS17330.1

KAA3479579.1

TYI60391.1

KAB2008398.1

KAB2008399.1XP 016698594.1

XP 016698593.1

TYH48959.1

KAB2008400.1KJB70940.1

XP 012456064.1

KJB70941.1

KJB70942.1MBA0628218.1

MBA0724605.1

MBA0570078.1

MBA0663940.1

MBA0870631.1

MBA0695867.1

MBA0846206.1

XP 022741591.1XP 022741590.1

XP 022741586.1

XP 022741585.1

XP 022741588.1

XP 022741584.1

XP 022741589.1

XP 007048881.2

XP 017985376.1

EOX93038.1

XP 021273929.1

MBA0599454.1MBA0812466.1

MBA0628219.1

MBA0749092.1

OMO49646.1

OMP06014.1

EOY20145.1

KJB78278.1TYI88668.1

KJB78276.1

KJB78277.1

XP 012458590.1XP 012458591.1

TYH78582.1

TYH78583.1

XP 016679090.1

KAB2036411.1

PPD80104.1

MBA0698406.1

MBA0727070.1 MBA0815342.1

MBA0842830.1

TYH23255.1

KAB2088448.1

PPD67609.1

PPR91540.1

TYH23257.1

TYI34295.1XP 017641379.1XP 017641380.1

XP 016722886.1

TYJ41122.1

KHG15030.1

MBA0601863.1

KAA3463493.1

KAE8665134.1

KAE8681212.1

XP 022759118.1XP 022759119.1

XP 022759115.1

XP 022759117.1

XP 022759116.1

OMP07652.1

OMO95895.1

EOX93157.1

XP 017983911.1

XP 021301105.1

TYH20377.1

PPS13363.1

TYJ37969.1

TYI31054.1

KAB2085442.1

XP 016751213.1

XP 017615199.1

XP 017615200.1

KAA3464452.1

MBA0781263.1

MBA0630135.1

KAB2033753.1

KAB2033754.1

TYG72707.1

XP 016751353.1

TYH75791.1

TYH75790.1

TYI86061.1

XP 012459908.1

KJB75401.1

KJB75402.1

MBA0814249.1

MBA0750393.1

PPD93383.1

MBA0665846.1

MBA0600900.1

MBA0845390.1

MBA0726107.1

MBA0571742.1

MBA0872123.1

KAE8663689.1

KAE8661370.1

KAE8669558.1

XP 022741015.1XP 022741016.1

XP 022741017.1

XP 022741019.1

XP 022774627.1

XP 022774628.1

XP 007048880.2

EOX93037.1

XP 021300707.1

OMO74635.1

OMO49645.1

GAV79263.1KAF3517307.1

KAF2592424.1

KAF3525089.1VDD62297.1VDC99573.1

XP 013591844.1

XP 013724427.1

RID54514.1

XP 009104185.1

XP 013648321.1XP 018459997.1

XP 018459999.1

KAF8085194.1

CAA7016717.1

XP 006402721.1

KFK35149.1

KFK35148.1

VVB06224.1

NP 001326589.1

CAB86938.1

CAD5326237.1

OAP05442.1

Ath|AT3G59100.1

NP 191469.3

EFH52748.1

XP 020880477.1

XP 010413745.1XP 010413746.1

XP 010469364.1

XP 019093479.1

XP 010512143.1XP 023637859.1XP 023637860.1

XP 010525564.1

XP 010525556.1

XP 019056363.1

KAF3584268.1

KAF2556170.1

XP 013585927.1

KAF3609066.1CDY10203.1

XP 013585925.1

RID40400.1

VDD17068.1

XP 009119057.2

XP 013723256.1XP 018472495.1

KAF8083159.1

XP 013604652.1CDY09971.1

VDC64419.1

RID48935.1

XP 009118535.2

XP 018492532.1

KAF8104018.1

KAF3497355.1

KAF2618076.1

VVA90196.1

KFK42965.1

XP 006417911.1

Ath|AT1G06490.1

NP 172136.2

AAF24822.1

NP 001322002.1

CAD5311918.1

XP 020868044.1

XP 002889606.1

XP 010462583.1

XP 010486184.1XP 010480366.1

XP 023644927.1

XP 010557138.1

XP 021910717.1

XP 021898329.1

XP 038709406.1

XP 038709405.1

XP 024956965.1

XP 024956966.1

XP 024956969.1

XP 024956967.1

XP 015387686.1

XP 024956971.1

XP 024956963.1XP 024041522.1

XP 024956973.1

XP 015387685.1

XP 024956964.1

XP 024956968.1

XP 024956974.1

GAY51980.1

GAY51981.1

XP 024956970.1

GAY51982.1

XP 015387687.1

KDO60977.1

XP 024041521.1

ESR50399.1

XP 024041131.1

XP 024041130.1

ESR50395.1

XP 006437154.1

XP 006484886.1

XP 006484887.1KDO60986.1

KDO60985.1

GAY51989.1

GAY51990.1GAY51991.1

GAY63870.1

GAY63871.1

GAY63867.1

GAY63872.1

GAY63873.1

GAY63868.1

GAY63869.1

XP 024956620.1

XP 006484912.1

XP 006484913.1

XP 006484915.1

XP 006484914.1

XP 024041173.1

XP 024041172.1

XP 006437118.2

ESR50359.1

ESR50360.1

ESR50358.1

XP 024041174.1

KDO51861.1

XP 031256550.1

XP 031256543.1

XP 031288300.1

XP 011044776.1

XP 011044773.1

XP 011044774.1

XP 011044775.1

RQO90804.1

XP 024457834.1KAF9853415.1

KAF9853416.1

KAF9853414.1

KAF9853417.1

XP 034931192.1

XP 034931191.1

XP 034931193.1

KAB5557387.1

TKS18784.1

TKS18072.1

XP 034915011.1

XP 034904222.1XP 011026239.1

XP 024452025.1

PNT48059.1KAF9863855.1

KAF9687009.1

XP 021604057.1

XP 021604056.1

KAF2290622.1

XP 021680057.1

KDP23125.1

KDP38900.1

EEF35739.1

XP 015579333.1

XP 018731702.1

XP 010053667.1

XP 018731707.1

KCW89737.1

XP 010053606.1

KCW89744.1

KCW89746.1

XP 010053583.1

KCW89733.1

KCW89734.1

XP 030462869.1

XP 030462867.1

XP 030462868.1

XP 030462870.1

XP 030515431.1

PKI55705.1

XP 031393207.1

XP 031393208.1

OWM73285.1

PKI55704.1

CDM83043.1VAH76643.1

CDM83143.1

VAH76642.1

XP 037412892.1

VAH76644.1

XP 037412891.1

VAH76650.1

VAH76649.1

VAH76654.1

VAH76648.1VAH60972.1

VAH76655.1

KAF7029502.1

VAH60987.1

VAH60976.1

VAH76665.1

VAH60986.1

VAH76664.1

VAH76641.1

VAH60969.1KAF7036500.1

XP 020191441.1

VAH60974.1

XP 037405603.1

XP 037405601.1

XP 037405602.1

VAH60988.1

VAH60989.1

VAH60968.1

VAH60981.1

VAH60980.1

VAH60982.1

VAH76656.1

VAH60977.1

VAH60979.1

VAH60973.1

KAF7036499.1

XP 020191442.1

VAH39041.1

VAH39046.1EMS64116.1

VAH54463.1

VAH54466.1

VAH54465.1

VAH54458.1

XP 037488069.1

KAF7008424.1

VAH54464.1

VAH54460.1

VAH54461.1

KAF7020057.1SPT16527.1

KAF7005233.1

XP 020163384.1VAH39042.1

VAH39045.1

VAH39049.1

XP 037480037.1XP 037488068.1

XP 037471409.1

XP 037470788.1

KAE8817169.1

PNT72150.1

XP 010231888.1

XP 014754638.1

KAF7081798.1

EMS45681.1

TVU50497.1

XP 015613872.1

KAF2950553.1

BAF05165.2

KAB8081727.1

EEC70817.1

EEE54737.1

XP 015699265.1

KAF0917197.1

KAF0917198.1

ONM41819.1

ONM41815.1

ONM41816.1

ONM41826.1

XP 033915657.1

XP 033915656.1

ONM41821.1

ONM41822.1

ONM41804.1

ONM41813.1

ONM41807.1

ONM41823.1

ONM41818.1

ONM41825.1

ONM41810.1

ONM41812.1

PWZ30900.1

ONM41820.1

ONM41803.1

ONM41808.1

XP 021310942.1

KAG0537973.1

PUZ56357.1

XP 025814915.1

XP 025814916.1

XP 025814917.1

RLM91720.1

RLN23905.1KAF8670753.1

KAF8730436.1

CAB3477282.1

KAF8670845.1

CAB3473502.1

XP 004968876.1

XP 034598307.1

OEL25066.1

TVU33963.1

ONM41671.1

ONM41652.1 ONM41661.1

ONM41655.1

ONM41672.1ONM41660.1

ONM41674.1

ONM41648.1

PWZ34482.1

ONM41667.1

XP 008675537.1

ONM41657.1

XP 020406202.1

ONM41651.1

ONM41665.1

ONM41656.1

ONM41650.1

ONM41649.1

ONM41663.1

ONM41669.1

ONM41658.1

XP 021312640.1EES03083.3

KAG0537978.1

PVH38590.1

XP 025817362.1

PVH38589.1

PUZ56354.1

PUZ56353.1RLM91252.1

CAB3477287.1

KAF8730441.1

KAF8670750.1

CAB3473235.1

XP 034595574.1

XP 004968883.2

OEL37891.1

AAM34285.1

TVU33971.1

TVU33970.1

XP 037412908.1

XP 037412906.1KAF7029511.1

VAH76681.1

VAH76695.1

VAH76696.1

VAH76682.1VAH76687.1VAH76689.1

VAH76688.1

VAH76685.1VAH76686.1

VAH76684.1

VAH76693.1

VAH76692.1

KAF7029509.1

XP 037412907.1

KAF7029510.1

VAH60728.1

KAF7022482.1VAH60726.1

VAH60729.1XP 037409669.1

KAF7022481.1

KAF7022480.1

VAH60723.1

XP 020172277.1

XP 020172278.1

XP 020172279.1

KAF7071133.1

KAF7071135.1

KAF7071134.1

KAF7071132.1

XP 010231889.1

KQK08201.1

EEE54739.1

EEC70820.1

KAB8081731.1

KAF2950557.1

XP 015621615.1

KAF2950555.1

KAF0917200.1

XP 006645969.2

KAF3323004.1

OAY68890.1

XP 020081166.1

XP 020098325.1

CAD1834785.1

CAD1834890.1XP 020098326.1

XP 020098327.1

CAD1834887.1

PKU65171.1

XP 028556419.1

XP 020701852.1

XP 020596831.1

KAG0489394.1

KAG0490996.1

PKA61474.1

XP 020266867.1

ONK69903.1

XP 018684289.1

XP 009379889.1

XP 018684293.1

THU73731.1

RWW29610.1

RWW77456.1

RRT76900.1

XP 029121957.1

XP 010923298.1

KAG1347013.1XP 008791210.1

KMZ59025.1

KMZ57239.1

MQL79526.1RWR96132.1

RWR96133.1

XP 020523278.1

XP 020523266.1

XP 020523271.1

XP 020523286.1

KAF3975389.1

XP 031490403.1

KAF5207914.1

KAF5206807.1

PIA41499.1

PIA41500.1

KAF9590047.1

KAF9590661.1KAF6171148.1

XP 026399796.1

XP 026399801.1

RZC65163.1

OVA17115.1

XP 026404611.1

XP 026404620.1

XP 026404603.1

XP 026394873.1

OVA11586.1

XP 010241338.1

XP 021724592.1

XP 021724593.1

XP 021735292.1

XP 021845530.1

XP 010688885.1

CBI22102.3

XP 010657120.1

XP 034701609.1XP 010323629.1

XP 015082200.1

TMX00505.1

XP 006348959.1

XP 015164902.1

XP 016581009.1

XP 016581011.1

PHU12812.1

PHT44174.1XP 016515588.1

XP 009789165.1

XP 016515589.1

XP 019261950.1

XP 016497854.1

XP 016497853.1

XP 009624073.1

VFQ79108.1

RAL48111.1

VFQ64399.1

XP 019193528.1

XP 031105675.1

EYU32396.1

XP 012843373.1

TEY69765.1

GER53386.1

GFQ05882.1

XP 011082902.1

EPS72207.1

PIN25627.1

TEY64875.1TEY12177.1

CAA2967687.1

XP 022848687.1

XP 027063118.1

CDP06157.1

XP 027063119.1

XP 027170267.1

XP 023736556.1

XP 023736557.1XP 023736555.1

CAB4087269.1

PLY71776.1

XP 023736558.1

CAB4087270.1

XP 023736554.1

XP 023736553.1

CAB4087267.1

KVH95817.1

XP 024994966.1

XP 022021772.1

KAD3641960.1

PWA91082.1GEV54139.1

KAD4982899.1

XP 021986316.1

PWA73942.1

GEV22692.1

PLY83661.1

XP 023766097.1

XP 024988451.1

KVH97549.1

XP 017241567.1

KZN01049.1

XP 017241565.1

XP 017241566.1

KAF1001964.1

XP 017252076.1

KZM93656.1

XP 017252073.1

XP 017252074.1

XP 017252075.1

XP 028097429.1

XP 028097408.1

XP 028097416.1

XP 028097421.1

KAF5949162.1

KAE9454899.1

KAE9454919.1

PSS05831.1

PSS05830.1

KAA8526202.1

XP 022952552.1

XP 022952550.1

XP 022952553.1

XP 022952554.1

XP 023554134.1

XP 023554133.1

XP 023554135.1

XP 023554136.1

XP 022969368.1

XP 004139888.3

XP 031744469.1

XP 008447128.1KAA0056518.1

XP 022930628.1

XP 022989096.1

XP 023530416.1

XP 022148041.1

XP 022148042.1

KAF3975393.1

KAF3975392.1

KAF3966659.1KAF3975390.1

KAF3964149.1

XP 023877707.1

KAF3966663.1

KAF3966662.1

XP 030929280.1

XP 030929279.1

XP 023877684.1

KAF3964151.1XP 035548664.1

XP 035545193.1

KAB1209645.1

KAB8424722.1

KAB8424723.1

XP 034206718.1

XP 034206719.1

XP 020415324.1

XP 020415325.1

CAB4273933.1

CAB4304391.1

XP 008229433.1

XP 021811692.1

XP 021811691.1

PQQ03476.1

KAB2613297.1

TQD80961.1

TQD80962.1

RXH90308.1

XP 009356612.1

XP 028953369.1

RXH67721.1

XP 009377306.1

XP 024182324.1

XP 024182325.1

XP 011467585.1XP 011467583.1

KAF4385929.1

KAF4397339.1

KAF4373230.1

XP 030485184.1QKN22527.1

XP 024025101.1EXB92390.1

PON35257.1

PON73084.1PON69472.1

QKN22533.1

PON73091.1

PON35256.1

KAF3444992.1

XP 028793835.1

XP 028793836.1

XP 028751937.1

XP 028797659.1

KAF7833505.1

RYR79339.1

XP 025692685.1

XP 025692681.1

XP 015972168.1

XP 025626307.1

XP 025626308.1

XP 020961429.1

KAE9618026.1

KAF1895844.1

OIW07562.1

XP 019450124.1

RHN66852.1

XP 003599819.2

GAU32921.1

PNY06614.1

XP 004499983.1

XP 027339849.1

KYP52240.1

XP 020230495.1

RDX66567.1

XP 014626466.1

XP 028214265.1

RZB51544.1

XP 006602253.1

RZB51547.1

RZB51546.1

KHN18084.1

RZB51548.1

XP 006586073.1

RCW19305.1

RZB99652.1

KHM99634.1

XP 017436384.1

KOM51788.1

XP 014523317.1

XP 027931974.1XP 007146338.1

XP 007146339.1

TKY46783.1

RDX85045.1

RDY12777.1

RDY03244.1RDX87106.1

RDX92548.1

XP 020230521.1

XP 029129777.1

XP 029129778.1

XP 029129776.1

XP 020230519.1

XP 020230520.1

XP 029129775.1

XP 020230518.1

XP 029129774.1

XP 020230517.1

XP 020230515.1

XP 020230514.1

XP 020230516.1

XP 020230523.1

XP 020230497.1

KYP52274.1

XP 014626450.1

XP 028214468.1

KRG98949.1

XP 025982489.1

XP 014626449.1

KRG98945.1

KRG98946.1

KHN35907.1

RZB51564.1

XP 028214467.1

RZB51563.1

RZB99643.1

RZB99644.1

XP 028245874.1

KRH46028.1

XP 025985555.1

XP 028245873.1

KHM99639.1

KRH46030.1

XP 028245877.1

XP 028245876.1

Tree scale: 1

GT48
nr hits

Gsl3 (AT2G31960)Gsl2 (AT2G13680)

Gsl5 (AT4G03550)Gsl7 (AT1G06490)

Gsl6 (AT1G05570)

Gsl9 (AT5G36870)

Gsl10 (AT3G07160)
Gsl8 (AT2G36850)

Gsl1 (AT4G04970)

Gsl11 (AT3G59100)

Gsl12 (AT5G13000)

Gsl4 (AT3G14570) Kni (1), Mvi (2), Cat (1), Cbr (1), Pma (3), 
Men (1), SAG698-1a (2),
UTEX1559 (1), UTEX1560 (1), Zci (1)
Mpo (1), Ppa (3)

Kni (1), Smu (3), 
Pma (2), 
Mpo (1), Ppa (1)

Cre (7), Vca (4)Fungi

Cbr (1), Pma (3), Men (1), SAG698-1a (1),
UTEX1559 (1), UTEX1560 (1), Zci (1)
Mpo (1), Ppa (7)

https://itol.embl.de/tree/20812793105136771668526914

Coelochate (1)

clade 3

clade 4

clade 2

clade 1

Data S1-27

Oomycete



29

Ath|AT3G61810.1
Ath|AT3G55780.1

Ath|AT5G67460.1
Ath|AT5G20330.1Ath|AT5G20340.1Ath|AT1G33220.1Ath|AT5G20560.1Ath|AT5G20390.1Ath|AT1G77780.1

Ath|AT1G77790.1
Ath|AT3G57260.1
Ath|AT3G57240.1
Ath|AT3G57270.1

Ath|AT4G16260.1

Mpo|Mapoly0031s0056.1.p

Ath|AT3G07320.1

Ath|AT3G23770.1

Ath|AT4G14080.1

Ppa|Pp3c10 15740V3.3

Ppa|Pp3c3 18870V3.2

Ppa|Pp3c26 7190V3.1

Ppa|Pp3c20 20350V3.1

Ppa|Pp3c24 590V3.2

Ppa|Pp3c5 20650V3.1

Ppa|Pp3c6 8800V3.4

Mpo|Mapoly0015s0161.1.p

Ppa|Pp3c12 13470V3.1

Ppa|Pp3c4 9820V3.1

Ppa|Pp3c16 15860V3.1

Ppa|Pp3c6 26340V3.2

Ppa|Pp3c2
 2790V3.1

Ath|AT4G26830.1

Ath|
AT5G

55
18

0.2

Ath|
AT2G

05
79

0.1

Mpo
|M

ap
oly

00
51

s0
02

1.1
.p

Ppa
|P

p3
c2

7 5
50

V3.1

Ath|
AT

5G
42

10
0.1

Ath
|A

T1
G32

86
0.

1

At
h|

AT
2G

27
50

0.
1

At
h|

AT
1G

30
08

0.
1

At
h|

AT
4G

18
34

0.
1

At
h|

AT
3G

15
80

0.
1

At
h|

AT
2G

26
60

0.
1

At
h|

AT
3G

55
43

0.
1

At
h|

AT
2G

39
64

0.
1

At
h|

AT
3G

46
57

0.
1

At
h|

AT
5G

24
31

8.
1

At
h|

AT
2G

16
23

0.
1

At
h|

AT
4G

34
48

0.
1

At
h|

AT
5G

42
72

0.
1

M
po

|M
ap

ol
y0

14
9s

00
34

.1
.p

M
po

|M
ap

ol
y0

10
4s

00
30

.1
.p

M
po

|M
ap

ol
y0

07
4s

00
06

.1
.p

M
po

|M
ap

ol
y0

07
4s

00
05

.1
.p

P
pa

|P
p3

c1
0 

54
80

V
3.

2
P

pa
|P

p3
c1

4 
52

00
V

3.
1

P
pa

|P
p3

c2
6 

97
10

V
3.

1
A

th
|A

T5
G

56
59

0.
1 A

th|AT4G
29360.1

M
po|M

apoly0059s0025.1.p
P

pa|P
p3c21 17800V

3.1
P

pa|P
p3c11 25840V

3.1
A

th|AT2G
01630.1

A
th|AT1G

66250.1
A

th|AT1G
11820.2

A
th|AT3G

13560.1
M

po|M
apoly0014s0109.1.p

M
po|M

apoly0112s0010.1.p

Ppa|Pp3c11 5330V3.1

Ppa|Pp3c2 36990V3.1

Ppa|Pp3c17 13760V3.1

Ppa|Pp3c8 940V3.1

M
po|M

apoly0557s0001.1.p

M
po|M

apoly0208s0003.1.p

M
po|M

apoly0009s0003.1.p

M
po|M

apoly0050s0050.1.p

M
po|M

apoly1717s0001.1.p

M
po|M

apoly0009s0004.1.p

Mpo|Mapoly0009s0002.1.p

Mpo|Mapoly0026s0146.1.p

Mpo|Mapoly0026s0149.1.p

Mpo|Mapoly0042s0097.1.p

Mpo|Mapoly0042s0094.1.p

Mpo|Mapoly0042s0077.1.p

Mpo|Mapoly0042s0095.1.p

Mpo|Mapoly0026s0147.1.p

Mpo|Mapoly0016s0036.1.p

Ppa|Pp3c11 4120V3.1

Ppa|Pp3c17 5130V3.1

Ppa|Pp3c17 5150V3.1

Ppa|Pp3c20 1220V3.2

Ppa|Pp3c20 890V3.1

Ppa|Pp3c4 11830V3.1

Coleo1 DN13597 c0 g1 i1

Coleo5 DN48094 c0 g1 i1

Coleo4 DN18815 c0 g1 i4

Cat|Chrsp259S03915

UTEX1559|06875.1

UTEX1560|03962.1

Zci|Zci 07721.1

SAG698-1a|14165.1

Coleo4 DN1617 c0 g1 i1

Coleo6 DN1617 c0 g1 i3

Pma|pm004769.t1
Pma|pm014058g0020
Pma|pm007016g0020
Pma|pm015165g0010Pma|pm008142g0070Pma|pm012178g0010Pma|pm005211g0070Pma|pm000833g0050

Pma|pm002475g0110
Cbr|GBG70906.1

Cbr|GBG85596.1
Cbr|GBG70917.1

Cbr|GBG85597.1
Cbr|GBG85598.1

Cbr|GBG70911.1

Cbr|GBG70914.1

Cbr|G
BG70909.1

Cbr|G
BG93307.1

Cbr|G
BG93308.1

Cbr|G
BG65624.1

Cbr|G
BG83353.1

Cbr|G
BG68717.1

Ath|AT2G19440.1

Ath|
AT1G

64
76

0.1

Ath|
AT3G

04
01

0.1

Ath|
AT

5G
18

22
0.1

Ath|
AT

5G
64

79
0.1

Ath|
AT

3G
24

33
0.1

At
h|

AT
4G

31
14

0.
1

At
h|

AT
5G

58
09

0.
1

At
h|

AT
5G

20
87

0.
1

At
h|

AT
4G

17
18

0.
1

At
h|

AT
5G

58
48

0.
1

Pp
a|

Pp
3c

16
 1

66
80

V3
.1

Pp
a|

Pp
3c

27
 1

96
0V

3.
1

Pp
a|

Pp
3c

6 
17

67
0V

3.
1

Pp
a|

Pp
3c

19
 3

46
0V

3.
2

Pp
a|

Pp
3c

22
 2

47
0V

3.
1

Pp
a|

Pp
3c

21
 6

46
0V

3.
1

Pp
a|

Pp
3c

3 
27

72
0V

3.
1

M
po

|M
ap

ol
y0

03
3s

00
34

.1
.p

M
po

|M
ap

ol
y0

03
0s

00
76

.1
.p

S
m

u|
S

M
00

00
24

S
07

81
3

S
m

u|
S

M
00

00
08

S
22

38
2

S
m

u|
S

M
00

00
06

S
19

38
7

P
m

a|
pm

00
23

18
g0

07
0

P
m

a|
pm

01
63

41
g0

01
0

P
m

a|
pm

02
70

19
g0

01
0P

m
a|pm

022457g0010
P

m
a|pm

001792g0080

P
m

a|pm
005969g0010

P
m

a|pm
013424g0020

P
m

a|pm
018707g0010

P
m

a|pm
005586g0010

C
oleo2 D

N
5900 c1 g1 i1

P
m

a|pm
006797g0010

Pm
a|pm

004430g0010

Pm
a|pm

003238g0060

Pm
a|pm

012395g0040

U
TEX1559|03245.1

U
TEX1560|10677.1

Zci|Zci 12478.1

M
en|M

E000275S04786

Cbr|G
BG

62277.1

Coleo6 DN6664 c0 g1 i1

Kni|kfl00189 0150 v1.1

Coleo1 DN48726 c0 g1 i1

Coleo2 DN10043 c0 g1 i2

Coleo6 DN74868 c0 g1 i1

Kni|kfl00103 0040 v1.1

Kni|kfl00707 0040 v1.1

Kni|kfl00219 g18 v1.1

Kni|kfl00935 0080 v1.1

Kni|kfl01385 0010 v1.1

Kni|kfl00389 0070 v1.1

Kni|kfl00709 0080 v1.1

Kni|kfl00908 0050 v1.1

Kni|kfl00053 0230 v1.1

Coleo2 DN7668 c0 g1 i1

Kni|kfl00456 0180 v1.1

1.0

1.0

1.0

1.
0

1.
0

0.8

1.0

1.0
1.0

1.0

0.8

1.0

1.0

0.
8

0.8

0.9

1.0
0.9

0.9

1.
0

1.0

1.0

1.0

1.0

1.
0

0.8

1.0

0.9

1.0

0.9

1.0

0.9

1.0

1.0
0.

8
0.9

1.
0

1.
0 1.0

0.9

1.0

1.0

1.0

0.9

1.0

0.9

1.
0

1.0

1.0

0.8

0.9

0.
9

1.0

1.0

1.
0

1.
0

1.0

1.
0

1.0

0.
8

0.9

1.0

1.
0

0.9

1.
0

1.0

1.
0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.9

1.0

0.9

1.0

1.
0

1.0

0.
8

1.
01.0

1.0

1.0

1.0

0.
7

0.9

1.
0

1.0

0.9

1.0

1.0

1.0

1.0

1.
0

1.0

0.
9

1.0

1.0

1.0

1.0

1.0

1.0

0.9

1.
0

0.8

0.9

0.9

1.
0

1.0

1.0

0.
9

1.
0

0.8

1.0

1.
0

1.0

0.8

1.
0

1.0

1.0

1.0

1.
0

0.9 1.0

0.7

1.0

1.0

0.
9

1.0

0.
8

1.0

1.0

1.0

1.0

1.0

1.
0

1.
0

1.0

1.
0

1.0

1.0

1.0
1.0

Tree scale: 1

BG2 
(AT3G57260)

GH17

Data S1-28

PMID: 24904609 alpha

beta

gamma

https://pubmed.ncbi.nlm.nih.gov/24904609


Ath|AT3G26130.1UTEX1559|10063.1UTEX1560|08672.1
Zci|Zci 03480.1

SAG698-1a|09122.1

Pma|pm002294.t1

Pma|pm015579g0040

Men|ME000120S00158

Smu|SM000126S26345

Smu|SM000172S03072

Smu|SM000002S05654

Ppa|Pp3c11 9800V3.1

Ppa|Pp3c2 32790V3.2

UTEX1559|05221.1

Zci|Z
ci 0

8397.1

UTEX15
60

|03
66

6.1

UTEX15
60

|08
80

5.1

Men
|M

E00
00

36
S06

26
7

M
en

|M
E0

00
10

5S
10

73
1

M
po

|M
ap

ol
y0

02
3s

00
08

.1
.p

M
po

|M
ap

ol
y0

18
0s

00
04

.1
.p

M
po

|M
ap

ol
y0

07
5s

00
23

.1
.p

U
TE

X1
55

9|
10

50
6.

1
U

TE
X

15
60

|0
04

91
.1

Zc
i|Z

ci
 1

12
16

.1
S

A
G

69
8-

1a
|0

80
77

.1
U

TE
X

15
59

|0
56

37
.1

Zci|Zci 12106.1
U

TE
X

1560|07360.1
M

en|M
E

000003S
06921

M
en|M

E
000044S

07463
U

TEX1559|11564.1
Zci|Zci 01533.1

U
TEX1560|01689.1

SAG
698-1a|09166.1

M
en|M

E000058S08614

Pm
a|pm

019527g0010

Pma|pm042896g0010

Pma|pm017974g0020

Pma|pm005539g0010

Pma|pm034376g0010

Pma|pm030810.t1

Pma|pm024135.t1

Men|ME000135S00629

Men|ME000292S04837

Smu|SM000018S03663

Smu|SM000026S08890

UTEX1559|16037.1

UTEX1560|04508.1

Zci|Zci 05036.1
SAG698-1a|33479.1
Pma|pm001726g0040Men|ME000013S00844

Smu|SM000028S10167
Smu|SM000076S21780

Smu|SM000030S11367

SAG698-1a|43860.1

SAG698-1a|02464.1

SAG698-1a|43861.1

SAG69
8-1

a|3
76

16
.1

SAG69
8-

1a
|02

75
4.1

SAG69
8-

1a
|18

17
9.

1

UT
EX

15
59

|11
05

2.
1

Zc
i|Z

ci 
00

09
3.

1

U
TE

X1
56

0|
07

38
2.

1

Zc
i|Z

ci
 0

00
90

.1

M
en

|M
E0

00
21

5S
03

37
6

M
en

|M
E

00
01

87
S

02
39

7

M
en

|M
E

00
00

25
S

04
40

0

P
m

a|
pm

00
57

96
g0

01
0

P
m

a|
pm

15
37

82
g0

01
0P

m
a|pm

001729g0020

P
m

a|pm
014646g0010

P
m

a|pm
046559g0010

P
m

a|pm
001729.t1

Pm
a|pm

016439g0010

Pm
a|pm

052249g0010

Sm
u|SM

000001S04456

Sm
u|SM

000034S12807

Sm
u|SM

000023S07575

M
en|M

E000422S07071

Men|ME000422S07073

SAG698-1a|40767.1

Zci|Zci 12714.2

UTEX1559|08280.1

UTEX1560|17009.1

100

100

100

100

99

100

100

100

100

88

10
0

100
99 10

0

99

10
0

100

99

100

100

96

100

100

100

83

75

100

99

10
0

100

100

10
0

97

10
0

10
0

100

84

100

100

10
0 72

94

10
0

86

97

99

10
0

100
77

100

100

10
0

100

10
0

100

74

100

99

81

100

100

100

97

100

100

Tree scale: 1

30

class Cre Vca Mvi Cat Kni Cbr Smu Pma Men 1a UTEX1559 UTEX1560 1b Mpo Ppa Ath
GH5_14 0 0 0 0 0 0 11 18 14 11 8 9 9 3 2 0

exo-b-1,3-glucanase (EC 3.2.1.58)

Zhou Y, Zeng L, Gui J, Liao Y, Li J, Tang J, Meng Q, Dong F, Yang Z. Functional 
characterizations of β-glucosidases involved in aroma compound formation in tea 
(Camellia sinensis). Food Res Int. 2017 Jun;96:206-214. doi: 
10.1016/j.foodres.2017.03.049. 

Opassiri R, Pomthong B, Akiyama T, Nakphaichit M, Onkoksoong T, Ketudat Cairns 
M, Ketudat Cairns JR. A stress-induced rice (Oryza sativa L.) beta-glucosidase 
represents a new subfamily of glycosyl hydrolase family 5 containing a fascin-like 
domain. Biochem J. 2007 Dec 1;408(2):241-9. doi: 10.1042/BJ20070734.

GH5_14 hmm

https://itol.embl.de/tree/13423816417184651661223495

AT3G26130: e-value is low 9.1e-06 

Data S1-29

https://itol.embl.de/tree/13423816417184651661223495
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Data S1-30

Possible gain via HGT from bacteria



The combination of Fascin domain and 
GH5_14 is first present in Zygnematophyceae
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Zci|Zci_03480.1 (Fascin domain)

rice GH5BG (Fascin domain)

Data S1-31
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IRX14-L (AT5G67230) 

IRX14 (AT4G36890) 

glucuronoxylan glycosyltransferase

xylan β-1,4-xylosyltransferase

IRX9 (AT4G37090) 

IRX9-L (AT1G27600) 

Expanded GT43 
(7 1b genes)

Lee C, Teng Q, Huang W, Zhong R, Ye ZH. The Arabidopsis family GT43 
glycosyltransferases form two functionally nonredundant groups essential for the 
elongation of glucuronoxylan backbone. Plant Physiol. 2010 Jun;153(2):526-41. doi: 
10.1104/pp.110.155309. 
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thickening in fibers
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Dupree, P., and Turner, S.R. (2007). Comparison of five xylan synthesis 
mutants reveals new insight into the mechanisms of xylan synthesis. 
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IRX9 (AT4G37090) 

IRX14 (AT4G36890) 
IRX14-L (AT5G67230) 

IRX9-L (AT1G27600) 

β-1,3-glucuronyltransferase 
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Rennie EA, Hansen SF, Baidoo EEK, Hadi MZ, 
Keasling JD, Scheller HV. 2012. Three members of 
the Arabidopsis glycosyltransferase family 8 are 
xylan glucuronosyltransferases. Plant Physiology 
159: 1408–1417.

(PARVUS_GATL: Xylan)
GATL1 (AT1G19300)

Data S1-37
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GAUT12 (AT5G54690) (IRX8: Xylan)

(PARVUS_GATL: Xylan)
GATL1 (AT1G19300)

GUX1 (AT3G18660)

Data S1-38
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HCZ09593.1

PDH46116.1

NBS18586.1

MXW32553.1

MXX96044.1

MXW14330.1

MBA3854181.1

NNF13299.1

NNF37566.1

TPV93366.1

CAA2140711.1

WP 045835996.1

MBA4097825.1

WP 184082347.1

WP 083992750.1

WP 183261418.1

WP 081602513.1 EKS28241.1

WP 147027545.1

WP 149538443.1

WP 122468078.1

WP 158289031.1 RVT49472.1

MBC9821950.1

WP 077119039.1 SCX18230.1 WP 103584862.1

WP 158667367.1 WP 103086961.1

WP 132272657.1

WP 186373647.1

PNQ96624.1 WP 198129161.1

WP 149650809.1

AYV75479.1

GBG71883.1 Cbr|GBG71883.1GBG71887.1 Cbr|GBG71887.1

PSC67106.1

PSC70273.1 PSC72079.1

PSC70031.1

KAF8068232.1

GBF90986.1

WP 168219275.1

XP 005835458.1

QDV66723.1 WP 145089733.1

XP 005835770.1

XP 007508077.1

MBA0865821.1

MBA0721241.1 MBA0746272.1

MBA0808744.1

MBA0692274.1

MBA0837521.1 MBA0624239.1 MBA0775824.1

XP 016686868.1

XP 012446988.1

PPD87789.1 XP 017605476.1

XP 016748473.1 TYI29260.1 KAA3454321.1

KAE8666535.1

KAE8709795.1

OMP00040.1

OMO78965.1

EOY17042.1

EOY17043.1

XP 017980871.1

XP 021288134.1

MBA0752023.1

XP 016705762.1 TYG37530.1

XP 012463076.1 MBA0632370.1 MBA0672713.1

TYH34798.1

MBA0783367.1

MBA0573716.1

MBA0874602.1

MBA0699321.1 MBA0843696.1 MBA0816342.1 TYI47006.1

PPD94371.1

XP 017619727.1 XP 016675788.1 PPS00298.1

KAE8681277.1

KAE8706399.1

KAE8679234.1

KAE8693494.1

XP 022719818.1

XP 002325525.2

XP 034924757.1

KAF9826205.1

ABK93235.1

XP 011031554.1

KAB5512525.1

KAF9661557.1

ABK93991.1 XP 006376148.2

XP 034897036.1

KAF9836558.1

XP 011005441.1

KAB5529871.1

KAF9670560.1

XP 021647907.1 KAF2296949.1

XP 021647916.1

XP 021664474.1

KAF2290349.1

XP 021605036.1 KDP45647.1 XP 012077481.1

KAF2296957.1 KAF2296951.1

XP 002526403.1

XP 030525672.1

XP 030468053.1

XP 010062382.1

XP 031391599.1 PKI55000.1

XP 006441614.1

GAY59509.1

XP 006478265.1

XP 031283731.1

XP 010646548.1

CBI40959.3

CAN73177.1

RVW60019.1

RVW60030.1

XP 034674984.1 XP 002279765.1

TXG53436.1

XP 038684430.1 KAF5731539.1

XP 028955997.1

RXI03509.1

RXH92473.1 XP 008378726.2 KAB2628594.1

XP 009379025.1

KAB2616862.1

KAB2594584.1

XP 009357185.1

TQD96556.1

XP 008368121.1 TQD97667.1

XP 008219085.1 CAB4267453.1 XP 007223179.1 XP 034198574.1

PQQ05584.1

PQQ02124.1 XP 021813087.1

XP 004299873.1

XP 024172733.1

KAF4346930.1

KAF4373168.1

KAF4372961.1 XP 030483064.1

KAF4369625.1 KAF4375444.1

PON59752.1

PON74520.1

XP 010100099.1

XP 015886179.1 XP 024930198.1 XP 015902035.1

KAF3447400.1

KAA0037074.1 XP 008441152.1

XP 004138670.1

XP 022939329.1

XP 023550528.1 XP 022993078.1

XP 022152515.1

XP 030933125.1 XP 023894609.1

KAF3951691.1

KAF3950237.1

KAF3961343.1

XP 030955754.1 XP 030952122.1

KAF5479423.1 XP 018849479.1

XP 018813955.1 KAF5457081.1

KAB1210931.1

KAE8022302.1

XP 014499877.1

XP 017424342.1

QCD95363.1

XP 007148617.1

XP 003523475.1

TKY49939.1

XP 020224375.1

XP 020999346.1

XP 016204593.1

XP 025702443.1 RYR55810.1

RYR55808.1

XP 027347198.1

KAE9615932.1 KAF1870198.1

XP 019422642.1

XP 019418062.1 OIW17031.1

KAE9615562.1

PNX81740.1 MCI30021.1

GAU22247.1

XP 004499575.1

XP 003598051.1

XP 028801603.1

XP 028790676.1

KAF7836447.1 GAV66950.1

GAV74411.1

TMX04711.1 XP 015057139.1

XP 004250648.2

XP 019066387.1

XP 006339353.1

XP 016543439.1 PHT36815.1

XP 016447759.1 XP 009773426.1 XP 019223411.1

XP 033509324.1

XP 016462566.1

XP 019176763.1 XP 031121523.1

QCY50323.1

XP 017240488.1

KAE9454897.1

KAF7124525.1

KAF7124469.1

PSS00145.1

XP 028099854.1

TEY38449.1

TEY61973.1

TEY19914.1

TEY24677.1

XP 012854806.1

XP 011095869.1

PIN12495.1

KZV37325.1

XP 022852798.1

CDP00853.1 XP 027091189.1

XP 027089975.1

XP 027148592.1

PHT94521.1 PHU30085.1 PHT60551.1

KAF3644978.1

XP 016556698.1

TMW81880.1 XP 010322783.1

XP 015077094.1

XP 015168411.1

XP 009629764.1

XP 009785261.1 XP 019241642.1

RAL54314.1 VFQ69864.1

VFQ84347.1

XP 019152186.1

XP 031112722.1

CAA2968015.1 CAA2968014.1

XP 022852769.1

XP 022852760.1

XP 027090207.1 XP 027090209.1

EYU22746.1

XP 012854805.1

PIN05510.1

GFQ00608.1

TEY17006.1

TEY19326.1

TEY57896.1

XP 019163675.1

XP 031100857.1

GER37863.1

PWA51802.1 PWA51803.1 GEV10760.1

XP 024973315.1

XP 023764957.1 PLY84542.1

CAB4079085.1

XP 022034102.1

KAD4585679.1

XP 026460313.1 RZC54035.1

XP 026411314.1 RZC73385.1

OVA08083.1

XP 006305458.1 XP 010499922.1

XP 010461205.1

XP 010480867.1 NP 564428.1

Ath|AT1G33800.1

XP 002891062.1

KFK45099.1

XP 006415059.1

KAF8105355.1 XP 018463049.1

XP 013717320.2

VDD60913.1 XP 013588730.1

KAF3523195.1

XP 009114783.1 CAA7045288.1

KAF3609611.1 KAF2547606.1 XP 013584802.1 KAF3590145.1

KAF2559937.1

CDY48797.1

XP 013639905.1 XP 018490491.1 XP 018459720.1

NP 192737.1 Ath|AT4G09990.1

AAO22808.1 CAA0394400.1

XP 002874599.2 EFH50858.1

XP 010421910.1 XP 010421911.1

XP 010437739.1

XP 006288379.1

ESQ38569.1

XP 006397117.1

CAA7033267.1

KFK32037.1

VVB08675.1

XP 010539231.1

XP 010542789.1

XP 033130259.1

XP 009105824.1

XP 013649487.1

RID55815.1

VDD01867.1

KAF2594486.1

XP 013674786.1

XP 013591788.1

KAF2608223.1

XP 018452593.1

VDD22773.1

CDY37946.1

KAF3537626.1

KAF8065689.1

XP 006390759.1

NP 565020.1 Ath|AT1G71690.1

AAF43218.1

EFH63639.1 XP 002887380.2

XP 010471166.1 XP 010415866.1

XP 010427991.1

XP 006302624.1

KFK41585.1

VVA94940.1

CAA7052348.1

XP 021752572.1

XP 021714318.1

XP 021839436.1

XP 010667408.1

VFQ69939.1

XP 021903350.1

CDO97633.1

XP 027113274.1

XP 027161545.1

THF96276.1

XP 028119900.1

THG01592.1 XP 028112598.1

KAE9445213.1 KAF7142675.1

PSS19019.1

GFY94682.1

XP 022027843.1 KAF5813920.1PWA41493.1 GEW24895.1

CAB4116326.1

XP 023731260.1

KAF5789822.1

XP 024973920.1

XP 017216397.1

KAA8545446.1

KAA8536600.1

XP 034702098.1 XP 010657964.2

RVW77531.1 RVW28935.1

CAN66688.1

XP 002266046.1 RVW64207.1

XP 034700871.1

CAN78768.1

XP 004230438.1 XP 015058857.1

TMW94398.1

XP 006349307.1

XP 016538978.1 PHU10241.1

PHT41547.1

XP 019243141.1 XP 009774624.1

XP 009611193.1

XP 019243153.1

XP 009774625.1 XP 016446072.1

XP 019169010.1

XP 031131376.1

CAA2990615.1

TEY26666.1 TEY15550.1

TEY45103.1

XP 012842309.1

XP 011092282.1

KZV22702.1

GFP95079.1

XP 022994652.1

XP 023542198.1

XP 022954973.1

XP 008437427.1

TYJ99095.1

XP 004152531.1

XP 022137486.1

XP 010030205.1 KCW57152.1

XP 030459283.1

XP 030539193.1 XP 031378944.1 PKI50295.1

XP 009110815.1

CDY31075.1

RID52191.1

XP 013657707.1

XP 018451225.1

XP 018460021.1

VDD08046.1

XP 013750853.1

VDD55705.1

KAF3574677.1

KAF3498599.1

VDD41970.1

CDY50891.1 XP 013584648.1

XP 013695868.1

KAF3610809.1

KAF3589960.1

XP 018483239.1

XP 010458256.1

XP 010490173.1

XP 006303671.1

NP 172432.1 Ath|AT1G09610.1

XP 002889761.1

AAC33218.1

XP 009148770.1

VVA90608.1

KFK43257.1

XP 006417555.1

CAA7022783.1

XP 010544116.1

XP 038709417.1 KAF5743752.1 XP 038686599.1

QCD76411.1 XP 027933355.1

XP 014518369.2

XP 017436281.1

XP 007148579.1

XP 003547881.1 ACU23359.1

XP 020221598.1

RDX88729.1

TKY71412.1

OIW13596.1 XP 019440414.1

KAE9599378.1

XP 027338702.1

RYR54406.1

QHO47258.1

XP 025606021.1 XP 020980781.1 XP 025658754.1

XP 028762921.1

XP 028764990.1

KAF7802417.1

XP 018817806.1

XP 018854512.1

KAB1200498.1

KAE8007911.1

XP 023905335.1 XP 030955376.1

KAF3960036.1

KAF7842804.1

KAB2045366.1

TYG83456.1 XP 012467079.1

MBA0786452.1

MBA0636854.1

MBA0823596.1 MBA0550767.1

MBA0792824.1 MBA0734254.1

PPS05568.1

TYH31294.1

XP 016730384.1 TYI43438.1

KAE8724792.1

KAE8688037.1

KAE8726038.1

KAE8690773.1

KAE8698841.1

XP 022762715.1

EOX97003.1 XP 007041172.2

XP 021286765.1

XP 022725568.1

XP 022748713.1

OMO92282.1

OMO75082.1

GAV63287.1

XP 006431520.1 GAY59188.1KDO42443.1 XP 006470960.1 TXG53690.1

XP 031287591.1

XP 031287572.1

XP 006385062.2 KAF9856628.1

XP 011028374.1

XP 034891321.1

KAF9660645.1

KAB5574482.1

XP 006389489.2 KAF9859244.1

XP 034931904.1

XP 011047866.1

KAB5563654.1

KAF9684940.1

ACE97115.1

KAF2320093.1

ACE97109.1 ACE97116.1

KAE8663570.1

ACE97107.1

ACE97121.1

ACE97113.1 ACE97135.1

ACE97140.1

ACE97136.1

XP 021690704.1

XP 021617783.1

XP 021625863.1 XP 021686132.1

XP 012066704.1

XP 002526428.1

TQD96010.1

XP 009355344.1

XP 008365324.2

RXH92215.1

RXH73463.1

KAB2628370.1 XP 009353798.1

XP 008339417.2 TQE07341.1

CAB4267928.1

CAB4298352.1 XP 008218691.1

PQM42262.1

PQQ13478.1

XP 021824549.1

XP 034198460.1 XP 007226453.2

XP 024165502.1

XP 004300005.2 KAF4369747.1 KAF4403593.1

XP 030500050.1

PON52059.1

PON79858.1

XP 010099766.1

XP 021891590.1

XP 021744814.1

XP 021753933.1

XP 021848617.1

XP 010676715.1

KAF5189442.1

PIA40960.1

KAF9603554.1

KAF6159683.1

KAF6159682.1

XP 026455483.1

XP 026388338.1

OVA00133.1

RWR92686.1

RWR92687.1

RWR92683.1

RWR78701.1

DAD38667.1

XP 010252121.1

XP 010261020.1

VAI94167.1

VAI94169.1

KAF7105290.1

XP 037467863.1

XP 037459827.1

VAI81989.1

VAI81987.1 KAF7099136.1

KAF7112067.1 XP 020174475.1 KAE8814217.1

VAI20061.1

XP 037435463.1 XP 037442746.1

XP 020168195.1 BAK02602.1

KAE8813850.1

XP 003576967.1

XP 015618186.1 EAZ27036.1

EAY89414.1

XP 015698244.1

KAF0888616.1

KAF0901441.1

XP 008665997.1 ONL96892.1

XP 008665885.1

ONL94396.1

PWZ29945.1

XP 033915649.1

ACG27201.1

XP 008662641.1

XP 008662639.1

XP 008662640.1

PWZ44603.1

XP 002443019.1 KAG0520474.1

CAD6270272.1

PUZ63269.1 RLN28482.1 RLM99790.1

XP 025806706.1

OEL20002.1

XP 004977142.1

CAB3463329.1 KAF8725366.1CAB3459636.1 KAF8658039.1

TVU01347.1

XP 025827306.1 PUZ44184.1

RLM57953.1

RLM70355.1

XP 012703834.1 XP 034606888.1

KAF8711407.1

KAF8730753.1

NP 001148409.2 ACG31367.1

PWZ37689.1

KAG0529337.1

XP 002449278.1

EAZ17955.1

XP 015616037.1

EAY80483.1

KAF0895223.1

XP 020183365.1 KAF7052799.1

XP 037429459.1 EMS51769.1

XP 037421851.1 KAE8819926.1

XP 024310203.1

RCV15963.1

CAB3463330.1

TVU01351.1

KAF0901435.1

TVU39107.1

MBF0463258.1

OAY63874.1

CAD1842176.1

XP 020106850.1

KAF3321728.1

XP 020687002.1

PKA57181.1

KAG0485126.1

XP 008786409.1

XP 010930428.1

XP 010912696.1

XP 020575787.1

XP 020701305.2

XP 020248571.1

RRT56195.1

RZS04538.1

RWW55608.1 RWV78735.1

THU46652.1 XP 009417000.1

RZR73429.1

RRT46951.1

XP 009415016.1

THU70840.1

THU50219.1

XP 009405263.1

RWV86174.1

RWW25772.1

RWW47619.1

RZS20911.1 RRT34245.1

XP 009420161.1

THU54256.1

XP 010927860.1 KAG1363652.1

XP 008778155.1

KMZ73254.1

MQM02686.1

VVW54541.1

XP 031490230.1

KAF3777865.1

XP 006836793.1

EFJ15132.1

XP 002983636.2

XP 002990576.2

EFJ08453.1

EFJ14267.1

XP 002984622.2

XP 002978695.2

EFJ20142.1

Smu|SM000088S23775

Smu|SM000302S11676

Smu|SM000247S08301

PNR37391.1

XP 024397766.1

MBC9826575.1

MBC9830674.1

MBA0711507.1 MBA0855023.1

MBA0574961.1

MBA0798639.1 KAB2041790.1

XP 012479141.1 TYH84309.1

MBA0738675.1

KAB2090661.1 TYH25266.1

TYJ43247.1 XP 016665717.1

XP 017632969.1

KAE8682301.1

KAE8716611.1

KAE8705482.1

KAE8688179.1

MBA0782246.1 MBA0666934.1

MBA0873192.1 MBA0572731.1

MBA0631223.1 XP 012459303.1

XP 016679618.1 KAB2036267.1

MBA0815268.1 XP 016721017.1

TYH23131.1 PPS10519.1

XP 017614760.1

KAA3463421.1

XP 022726078.1

XP 016736012.1 TYI51388.1

MBA0621003.1

XP 012438329.1

MBA0834585.1 MBA0805554.1 MBA0878060.1

MBA0718099.1 MBA0689104.1

MBA0743908.1 PPS12447.1

KAB2053012.1

TYH96371.1

TYJ05409.1 XP 017634871.1

MBA0772829.1

KAE8707287.1

KAE8661498.1

KAE8724547.1 KAE8663869.1

TYI98000.1 TYH88517.1

KAA3465854.1

MBA0676919.1 MBA0760081.1

MBA0642486.1

MBA0607495.1 MBA0550924.1 MBA0734394.1

TYJ50015.1

XP 016702411.1

XP 012469135.1

MBA0580984.1 KAB2045654.1

KAE8719294.1

KAE8719295.1

KAE8698970.1 KAE8710262.1

XP 007044007.1

XP 021279055.1

XP 022734583.1 OMO88145.1

OMO60479.1

XP 022775663.1

VYS50273.1

CAA0321142.1

NP 176901.1

Ath|AT1G67330.1

OAP14050.1

XP 002887113.1 XP 006301418.1

XP 010415308.1 XP 010511661.1

XP 010470638.1

CDY51186.1

XP 013669837.1

XP 013619216.1

CDY12639.1

XP 013715867.1

XP 009127546.1

XP 018459237.1

ESQ28577.1

XP 006391291.2 VVA94367.1

KFK41138.1 CAA7058451.1

XP 013591211.1 VDD63517.1

XP 013722425.1

XP 013705870.1 KAF3526618.1

KAF8048560.1

XP 018444900.1

XP 010530547.1

NP 564297.1

Ath|AT1G27930.1

AAM61740.1

XP 002893494.1

XP 006304065.1

XP 010499283.1

XP 010460559.1 XP 019091059.1

CAA7018721.1 KFK44666.1

XP 013714550.1

KAF3588558.1 KAF3610937.1

XP 009113726.1 KAF8044679.1

KAF8079972.1 XP 018440813.1

KAF3488924.1

XP 013593054.1

XP 013685414.1 XP 018432972.1

XP 009102942.2

XP 006415716.1

XP 010549289.1

XP 021900633.1

XP 021891889.1

XP 038713650.1 XP 038692114.1

XP 002304685.1

KAF9859126.1

XP 034922016.1

XP 011020742.1

KAB5564847.1 KAF9686189.1 XP 011002179.1

XP 002297842.1 KAF9867334.1

XP 034930268.1 XP 011036083.1

KAB5573205.1

KAF9688969.1

XP 006438023.1

XP 006484106.1

XP 031272786.1

TXG56047.1

XP 021629924.1

XP 021644318.1

XP 021639222.1

XP 021632436.1

XP 002514909.1

XP 012085686.1

XP 014493333.1

XP 017405496.1

XP 027920420.1

XP 007163768.1

XP 020215418.1

XP 003537534.1

XP 028196877.1

KHN44443.1

XP 003552780.2

TKY47771.1

XP 027336750.1

KHN24061.1

GAU16654.1

GAU16653.1

PNX94073.1 AFK42978.1

XP 003601776.1

XP 004502290.1

XP 015943715.1

XP 025622505.1 XP 016179095.1

RYR35496.1

RYR35495.1

RYR35494.1

RYR35493.1

OIW14667.1

XP 019438296.1

KAE9587829.1 XP 019416607.1
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Tree scale: 1

GXMT1 (AT1G33800)

Smu|SM000088S23775
Smu|SM000247S08301
Smu|SM000302S11676

Clade III (AGP)

Clade II (Xylan)

IRX15 (AT3G50220)

Clade I (Xylan)

Clade IV (unknown function)

Data S1-40

https://itol.embl.de/tree/20812770255334321666122408

IRX15-L (AT5G67210)

AT2G15440

DUF579
PF04669

AGM1 (AT1G27930)

AT4G24910

GXM1  (AT1G09610)

AGM2 (AT1G67330)

GXM2 (AT4G09990)

AT1G71690

Cbr|GBG71887.1
Cbr|GBG71883.1

https://itol.embl.de/tree/20812770255334321666122408
https://itol.embl.de/tree/20812770255334321666122408
https://itol.embl.de/tree/20812770255334321666122408
https://itol.embl.de/tree/20812770255334321666122408
https://itol.embl.de/tree/20812770255334321666122408
https://itol.embl.de/tree/20812770255334321666122408
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Ath|AT1G29050.1
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Ath|AT2G42570.1
Ath|AT2G31110.2

Ath|AT3G14850.2
Ath|AT1G78710.1Ath|AT2G30900.1Ath|AT2G30010.1Ath|AT5G58600.1Ath|AT3G54260.1Ath|AT2G40150.1Ath|AT3G55990.1

Ath|AT2G40160.2
Ath|AT1G73140.1
Ath|AT5G01360.1
Ath|AT3G11030.1
Ath|AT2G40320.1

Ath|AT5G01620.3

Ath|AT2G38320.1

Ath|AT3G12060.1

Ath|AT5G06700.1

Ath|AT5G49340.1

Ath|AT1G60790.1

Ath|AT3G62390.1

Ath|AT5G20590.1

Mpo|Mapoly0040s0097.1.p

Ppa|Pp3c16 21350V3.1

Ppa|Pp3c25 13870V3.1

Ppa|Pp3c5 27320V3.1

Ppa|Pp3c6 110V3.1

Ppa|Pp3c7 1960V3.1

Mpo|Mapoly0023s0086.1.p

Ath|AT5G06230.1

Ath|AT3G11570.1

Ath|AT3G06080.2

Ath|AT5G19160.1

Ath|AT1G48880.1
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BS1 + DARX1

BS1 (AT5G45910)

DARX1 (AT1G09390)

Data S1-42
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biosynthesis of AGP glycans, β-GlcAT activity

Knoch, E., Dilokpimol, A., Tryfona, T., Poulsen, C. P., Xiong, G., Harholt, J., et al. (2013). 
A β-glucuronosyltransferase from Arabidopsis thaliana involved in biosynthesis of type 
II arabinogalactan has a role in cell elongation during seedling growth. Plant J. 76, 
1016–1029. doi: 10.1111/tpj.12353
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Wu, Y., Williams, M., Bernard, S., Driouich, A., Showalter, A. M., and Faik, A. 
(2010). Functional identification of two nonredundant Arabidopsis 
alpha(1,2)fucosyltransferases specific to arabinogalactan proteins. J. Biol. Chem. 
285, 13638–13645. doi: 10.1074/jbc.M110.102715

Tryfona T, Theys TE, Wagner T, Stott K, Keegstra K, Dupree P. Characterisation of 
FUT4 and FUT6 α-(1 → 2)-fucosyltransferases reveals that absence of root 
arabinogalactan fucosylation increases Arabidopsis root growth salt sensitivity. 
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Two AtGT37 are α-1,2-fucosyltransferases 
Link to biosynthesis of AGP glycans

Vanzin GF, Madson M, Carpita NC, Raikhel NV, 
Keegstra K, Reiter WD. The mur2 mutant of 
Arabidopsis thaliana lacks fucosylated
xyloglucan because of a lesion in 
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GH43_24 nr

Arabidopsis GH43_24:
involved in AGP backbone 
degradation

GH43_24: exo-b-1,3-galactanase (EC 
3.2.1.145), might be HGT from 
bacteria. 

https://itol.embl.de/tree/20812770255164771664771351
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GH35

AT3G61470 (LHCA2): photosystem I light harvesting complex gene 2
AT4G21585 (ENDO4): Endonuclease 4

https://itol.embl.de/tree/20812724022273791665197706

BGAL8 (AT3G28470)

Kotake T, Dina S, Konishi T, Kaneko S, 
Igarashi K, Samejima M, Watanabe Y, 
Kimura K, Tsumuraya Y. Molecular 
cloning of a {beta}-galactosidase from 
radish that specifically hydrolyzes {beta}-
(1->3)- and {beta}-(1->6)-galactosyl 
residues of Arabinogalactan protein. Plant 
Physiol. 2005 Jul;138(3):1563-76. doi: 
10.1104/pp.105.062562. BGAL10 (AT5g63810)

Sampedro et al. AtBGAL10 is the main 
xyloglucan β-galactosidase in Arabidopsis, and 
its absence results in unusual xyloglucan 
subunits and growth defects. Plant Physiol. 
2012 Mar;158(3):1146-57. doi: 
10.1104/pp.111.192195.
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XYL1/BXL1 
(AT5G49360)

XYL4/BXL4 
(AT5G64570)

XYL3 (AT5G09730)

Kotake T, Tsuchiya K, Aohara T, Konishi T, Kaneko S, Igarashi K, Samejima
M, Tsumuraya Y. An alpha-L-arabinofuranosidase/beta-D-xylosidase from 
immature seeds of radish (Raphanus sativus L.). J Exp Bot. 
2006;57(10):2353-62. doi: 10.1093/jxb/erj206. 

Minic Z, Rihouey C, Do CT, Lerouge P, Jouanin L. Purification and 
characterization of enzymes exhibiting beta-D-xylosidase activities in stem 
tissues of Arabidopsis. Plant Physiol. 2004 Jun;135(2):867-78. doi: 
10.1104/pp.104.041269. 

Minic et al. Purification, functional characterization, cloning, and 
identification of mutants of a seed-specific arabinan hydrolase in 
Arabidopsis. J Exp Bot. 2006;57(10):2339-51. doi: 10.1093/jxb/erj205. 

AtBXL1: putative bifunctional beta-d-xylosidase/alpha-l-arabinofuranosidase; 
implicated as a beta-d-xylosidase in vascular development.
GH3: hydrolytic activity on AGPs, pectic α-1,5-arabinan and arabinoxylan. 

XYL3: releases L-arabinose from (1-->5)-alpha-L-arabinofuranobiose, 
arabinoxylan, sugar beet arabinan, and debranched arabinan.
RG-I side chain degradation

XYL4: mainly D-Xyl from oat spelt xylan, rye arabinoxylan, wheat 
arabinoxylan, and oligoarabinoxylans.

ARAf and XYL1: also release D-Xyl; can further release L-Ara from 
arabinoxylans and arabinan

RsAraf1 from R. sativus immature seeds encodes an α-
arabinofuranosidase in the GH3 family. When expressed in 
Arabidopsis, RsAraf1 hydrolyzed α-arabinofuranosyl residues of AGPs 
(Kotake et al., 2006)
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GH27

APSE 
(AT3G26380)

Imaizumi et al. Heterologous expression and 
characterization of an Arabidopsis β-l-
arabinopyranosidase and α-d-galactosidases acting on 
β-l-arabinopyranosyl residues. J Exp Bot. 2017 Jul 
20;68(16):4651-4661. doi: 10.1093/jxb/erx279.

AGAL1 (AT5G08380)
AGAL2 (AT5G08370)

AGAL3 (AT3G56310)

In Arabidopsis AGPs: β-l-Arap residues 
are hydrolysed mainly by APSE and 
partially by AGALs.

APSE and AGALs: contributions in 
hydrolysis of β-l-Arap residues of 
pectic α-1,3:1,5-arabinan & type I AG.
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APSE 
(AT3G26380)

APSE: HGT from bacteria

GH27 nr

https://itol.embl.de/tree/20812724022256331665203458


GH79

AtGUS2 (AT5G07830)

Eudes, A., Mouille, G., Thévenin, J., 
Goyallon, A., Minic, Z., and Jouanin, L. 
(2008). Purification, cloning and 
functional characterization of an 
endogenous beta-glucuronidase in 
Arabidopsis thaliana. Plant Cell Physiol. 
49, 1331–1341. doi: 10.1093/pcp/pcn108
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No GH79 was found in the Coleochaete
transcriptome sequences. 
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XP 021606641.1 XP 021691291.1 KAF2303793.1 EEF46927.1

XP 002515478.2 KDP33563.1 XP 012076507.2 RVX19647.1

XP 010648741.1 XP 034684323.1 XP 034684324.1

CBI21126.3 XP 019074830.1 RVX19708.1

XP 034682910.1 XP 016728974.1 PPD78089.1

KAB2019482.1 TYG59595.1 XP 012477381.1

XP 012477382.1 KJB27355.1 KJB27356.1

KAB2019481.1 XP 016728975.1 XP 012477383.1

TYI71580.1 TYI71581.1 KAA3468199.1

PPR90871.1 TYJ24732.1 XP 016738809.1

TYI17058.1 KAB2072163.1 XP 017624720.1

TYJ24731.1 KAE8687799.1 KAE8688115.1

KAE8677811.1 KAE8698448.1 XP 022751808.1

EOY29422.1 EOY29423.1 XP 007011803.2

XP 021277095.1 XP 022731353.1 OMO90768.1

OMO61631.1 OMP13739.1 XP 006483406.1

GAY45888.1 XP 024956791.1 KDO61807.1

XP 006450373.2 ESR63613.1 XP 031279711.1

XP 031279712.1 GAV60542.1 XP 022001049.1

XP 022001050.1 XP 035837944.1 KAD4384545.1

GEX82261.1 PWA93736.1

XP 023747020.1 XP 023747021.1

PLY63760.1 CAB4073098.1

XP 024986351.1 KVH90278.1

XP 024986352.1 PLY87253.1

XP 023761469.1 CAB4079687.1

XP 024984271.1 KVH99814.1

PWA60539.1 PWA78120.1

GEZ89804.1 KAF5784513.1

KAD3337707.1 TEY44093.1

TEY24147.1 TEY61688.1

GFQ00448.1 GER35321.1

EYU20239.1 XP 012857841.1

PIN01871.1 XP 011081531.1

EPS66918.1 KZV57434.1

XP 022881738.1 XP 027080590.1

XP 027183359.1 XP 027084660.1

CDP13545.1 PSS11178.1

KAF7151246.1 XP 028106259.1

KAA8521499.1 KAA8521598.1

XP 021887748.1 XP 021862149.1

XP 021862150.1 KNA07806.1

KNA07805.1 XP 021739037.1

XP 021739043.1 XP 021769385.1

KMT18980.1 XP 010665516.1

KMT18981.1 KMT03280.1

XP 010688437.1

XP 004249602.1 XP 015089169.1

XP 006338978.1 PHU05256.1

PHT36557.1 XP 016543229.1

XP 009792772.1 XP 009792771.1

XP 019254679.1 XP 009623092.1

XP 016494546.1 KAF9624777.1

KAF9623519.1 KAF9598608.1

PIA27031.1 KAF5175217.1

KAF6141810.1 RZC80216.1

XP 026423514.1 XP 026449703.1

OVA19193.1 DAD45056.1

XP 010250274.1 KAF8393125.1

PWZ17566.1 PWZ17567.1

XP 008647414.1 NP 001358567.1

ACG29680.1 XP 002437942.1

KAG0513104.1 CAD6340054.1

CAD6337467.1 AQL01634.1

XP 023156754.1 NP 001359249.1

AQL01636.1 PWZ07413.1

NP 001152083.1 PUZ61948.1

PUZ61947.1 XP 025813885.1

RLN12499.1 OEL36787.1

CAB3467234.1 KAF8698042.1

KAF8733018.1 CAB3469657.1

TKW19922.1 XP 034591112.1

XP 004964694.1 TVU02338.1

TVU02451.1 TVU09247.1

VAI71132.1 VAI71133.1

VAI71134.1 VAI71135.1

VAI71136.1 EMS65630.1

XP 037457940.1 XP 037464902.1

KAF7099764.1 VAI83349.1

VAI83350.1 XP 020191503.1

BAJ90636.1

KAF7099588.1 VAI82931.1

VAI82932.1 VAI82930.1

VAI70734.1 VAI70735.1

KAE8781343.1 KAF7106909.1

XP 003561019.1 KAF2925466.1

KAF2925467.1 KAB8101452.1

XP 015641662.1 EAZ36024.1

KAF0904972.1 XP 006655848.1

XP 025799118.1 XP 025799117.1

PUZ78091.1 RLM79509.1

RLN09551.1 TKW42084.1

TKW42085.1 XP 034577675.1

XP 004954253.1 XP 020393098.1

NP 001354186.1 ACR36272.1

ONM38830.1 PWZ21717.1

AQK55757.1 XP 002452991.1

CAD6241853.1 OEL12980.1

CAB3451386.1 CAB3504119.1

KAF8730089.1 KAF8689932.1

CAB3448229.1 TVU27864.1

ACR10239.1

XP 015623406.1

XP 025878754.1

XP 006648064.1

KAF0933516.1

VAI50896.1

KAF7081120.1

XP 037448806.1

XP 037453683.1

KAF7041605.1

XP 020185220.1

EMS60649.1

VAI50899.1

VAI62398.1

KAF7086609.1

PNT69373.1

XP 003570329.1

XP 020090111.1

OAY69382.1

XP 020090112.1

CAD1827777.1

PKA61327.1

XP 020081361.1

OAY64158.1

XP 020108435.1

CAD1825798.1

CAD1817195.1

CAD1831280.1

PQP61556.1

XP 020109240.1

XP 010906003.1

XP 029117039.1

KAG1327863.1

XP 008801893.1

XP 029121731.1

XP 010927353.1

KAG1363229.1

XP 008793957.1

XP 009409980.1

THU60161.1

XP 009393723.1

THU59038.1

KAG0471920.1

KAG0470288.1

KAG0470303.1

KAG0471922.1

KAG0470304.1

KAG0470289.1

KAG0470300.1

KAG0470287.1

KAG0470301.1

XP 001742736.1

PKU59735.1

XP 020703414.1

XP 020595440.1

XP 020573782.1

PKA57528.1

PKA63059.1

KAG0480001.1

KAG0480035.1

XP 020679164.1

PKU81663.1

XP 020589068.1

KAG0479693.1

PKA63060.1

XP 020243783.1

ONK60259.1

XP 020259334.1

MQM03874.1

KMZ69330.1

KAF3773515.1

XP 031482231.1

XP 020528192.1

XP 006852836.3

RWR91030.1

GAU11933.1

TXG61914.1

PWZ33932.1

ABR16706.1

MBC9846058.1

MBC9842933.1

XP 024386202.1

Ppa|Pp3c10 17980V3.1

KAG0631490.1

KAG0592580.1

KAG0580789.1

KAG0504341.1

KAG0620307.1

XP 024390308.1

Ppa|Pp3c12 23710V3.3

PNR44290.1

KAG0558029.1

KAG0601950.1

KAG0601951.1

KAG0558030.1

KAG0601952.1

KAG0601948.1

KAG0601949.1

XP 024360426.1

Ppa|Pp3c22 10580V3.1

XP 024384650.1

Ppa|Pp3c9 1510V3.1

XP 024541544.1

XP 024541542.1

XP 002980613.2

XP 024541545.1

EFJ18264.1

XP 024537639.1

XP 024537638.1

EFJ07662.1

EFJ07718.1

XP 024520762.1

XP 024520678.1

EFJ22005.1

XP 024537482.1

XP 024541250.1

PTQ26794.1

Mpo|Mapoly0364s0001.1.p

OAE20728.1

PTQ26793.1

PTQ26565.1

Mpo|Mapoly0968s0001.1.p

OAE19140.1

OAE20729.1

Mpo|Mapoly0088s0001.1.p

OAE35089.1

Mpo|Mapoly0016s0141.1.p

Smu|SM000062S19946

Smu|SM000154S01423

Smu|SM000023S07559

UTEX1559|03265.1

UTEX1560|09371.1

UTEX1560|09370.1

CBY24752.1

CBY37768.1

CBY23678.1

CBY32990.1

CBY12659.1

CBY33808.1

TFJ86560.1

EWM24999.1

GAQ84311.1

Kni|kfl00184 0100 v1.1

ETO06472.1

XP 009037281.1

XP 009036441.1

XP 001751005.1

GHP05244.1

Smu|SM000065S20179

Smu|SM000243S08594

Smu|SM000227S07461

GBG68394.1

Cbr|GBG68394.1

XP 005777839.1

XP 005794527.1

Men|ME000455S07466

KAA0150576.1

KAA0175946.1

KAA0162083.1

KAA0160664.1

XP 001750416.1

XP 001742652.1

XP 001745179.1

XP 001747086.1

KOO30849.1

XP 005828374.1

XP 002297572.1

WP 050996015.1

TWI20914.1

WP 051056911.1

WP 109144783.1

WP 057026016.1

WP 050991917.1

WP 128263852.1

WP 157281822.1

WP 172786907.1

WP 197948402.1

WP 197962834.1

WP 199752070.1

WP 129144053.1

WP 122401818.1

WP 027572739.1

WP 199763239.1

WP 164940155.1

RXG96751.1

WP 164940887.1

WP 164934351.1

RXG99912.1

WP 091879753.1

WP 100232003.1

MVT72176.1

WP 167532872.1

WP 038956998.1

WP 038934864.1

WP 051664801.1

AJA66559.1

WP 141379023.1

KMJ99592.1

WP 028160701.1

WP 063981364.1

WP 166344075.1

WP 038941822.1

WP 085405263.1

WP 187436884.1

TYL95747.1

WP 148754821.1

KJC38324.1

WP 045013927.1

WP 045002231.1

QOZ43341.1

WP 194468397.1

OAF10966.1

WP 082908111.1

WP 035688244.1

OAF02525.1

WP 082906001.1

WP 145665026.1

WP 063690770.1

PDT61696.1

WP 038965677.1

WP 161533587.1

WP 060908723.1

BAR54877.1

WP 162603773.1

WP 028174514.1

BBZ97592.1

WP 092184794.1

SFI20637.1

WP 027546941.1

WP 167770994.1

WP 187435762.1

OKO73145.1

WP 074122155.1

WP 084807802.1

WP 051383654.1

WP 092212949.1

WP 035729267.1

RXH26027.1

WP 128920185.1

TQF34671.1

WP 141937479.1

NUR14671.1

QQN63257.1

TWB60115.1

WP 080134121.1

WP 130365326.1

RZT65787.1

WP 092297449.1

WP 183245004.1

MBB4371342.1

TWI71523.1

WP 018641172.1

WP 195804585.1

WP 035663184.1

TPQ34044.1

WP 024512363.1

WP 036048072.1

MBI5265070.1

OKO81382.1

WP 074126006.1

WP 050421584.1

WP 146985264.1

WP 095733727.1

WP 106328736.1

PRX76912.1

WP 076862713.1

WP 165445839.1

NEU98925.1

WP 092124827.1

WP 176532888.1

WP 173641433.1

WP 050404262.1

WP 097670269.1

WP 194455816.1

WP 016843055.1

ERF83093.1

WP 106940336.1

WP 057015279.1

WP 168857981.1

WP 076824475.1

SDF87028.1

WP 092090392.1

WP 050387955.1

WP 157345760.1

WP 069278654.1

WP 172648346.1

WP 137477211.1

WP 051003268.1

WP 051447767.1

WP 165128601.1

WP 029078282.1

WP 166307140.1

WP 166215241.1

WP 043855506.1

KIU46495.1

WP 100956418.1

WP 194473828.1

WP 172627114.1

WP 139864701.1

WP 195788611.1

KJC46841.1

WP 044538360.1

WP 044587466.1

KJC60860.1

WP 066510622.1

WP 072815943.1

OJY11310.1

PJJ31263.1

WP 100380410.1

WP 146691121.1

SDS72953.1

WP 159009511.1

TMJ22969.1

TMK44134.1

TMJ50923.1

WP 079573598.1

SHG80454.1

THD57568.1

WP 079539643.1

WP 079604747.1

TMJ60508.1

TMJ84886.1

WP 051677344.1

SIO66363.1

WP 083642232.1

WP 157088329.1

KRR06181.1

WP 065750901.1

WP 161851914.1

WP 057858430.1

WP 057849868.1

WP 108520279.1

WP 141686414.1

OCK62481.1

WP 198028106.1

WP 057847388.1

WP 171583556.1

WP 065726891.1

WP 171709901.1

WP 051561810.1

WP 197721906.1

VEG50520.1

BBZ01684.1

WP 193044386.1

WP 197373311.1

TAM66374.1

WP 163667888.1

BBX29439.1

PQP59886.1

WP 182358944.1

WP 159980577.1

WP 172260337.1

WP 167085017.1

WP 166931083.1

WP 157102470.1

OAN57543.1

HAF40979.1

WP 024019241.1

WP 006954143.1

WP 143075057.1

WP 126000142.1

MBB4150187.1

WP 136186949.1

WP 165921590.1

TCU51443.1

WP 150345912.1

WP 198720612.1

WP 181132540.1

WP 127195647.1

WP 181132204.1

HCS43035.1

WP 127751932.1

ODU50797.1

ODU95357.1

WP 151650592.1

WP 074817617.1

WP 079585808.1

WP 173637895.1

HCS43119.1

WP 133272688.1

WP 064349020.1

WP 064421280.1

WP 073855154.1

PYV04278.1

GEO13732.1

PYQ49007.1

PYQ09169.1

MBB5318619.1

WP 183768166.1

MBB5344697.1

WP 183814603.1

NYF91986.1

WP 179640642.1

WP 183790517.1

WP 179580957.1

WP 158619868.1

ROP69594.1

WP 188759974.1

GGA70786.1

RSL16836.1

WP 125485396.1

WP 188552483.1

WP 131990766.1

WP 064742576.1

AMY12097.1

WP 110174886.1

PYQ06256.1

MBI4889350.1

WP 194453669.1

ABJ85981.1

WP 198303312.1

NUQ31147.1

WP 147649633.1

SEB65115.1

WP 083350704.1

WP 052200981.1

WP 156784974.1

WP 186694518.1

WP 109484966.1

WP 184216250.1

MBB5057077.1

WP 013570509.1

WP 103934351.1

OJV43397.1

PYY08786.1

PYY19106.1

PYX95574.1

PYV67214.1

PYT79151.1

PYV61713.1

WP 011684862.1

WP 176065812.1

GEJ57718.1

WP 106859344.1

WP 031501041.1

RAW04087.1

WP 035689986.1

WP 130229073.1

WP 130578833.1

WP 027583103.1

KAA6462007.1

WP 144907737.1

WP 084277732.1

WP 168904932.1

TXI12698.1

WP 082013397.1

KHS44967.1

WP 082734521.1

WP 041551759.1

ABP64533.1

WP 196276925.1

WP 054106509.1

KPF93437.1

WP 054121664.1

WP 088307479.1

WP 189538735.1

NCU12621.1

WP 199678272.1

MBA4766127.1

WP 067619073.1

MBB5952830.1

WP 184274842.1

WP 093016715.1

SER29842.1

GAD51034.1

WP 040717561.1

WP 022681791.1

GGC11892.1

WP 188772690.1

WP 081984949.1

WP 156851940.1

WP 197165028.1

WP 185684661.1

OYU02529.1

WP 184015995.1

MBB5684767.1

TXH71561.1

NOT88084.1

OGS49472.1

KUO55627.1

WP 182296030.1

GAM06577.1

WP 144400992.1

WP 197166125.1

MBH0114607.1

PNU06892.1

WP 170065787.1

WP 110874427.1

WP 167189177.1

WP 157516233.1

WP 140957429.1

RZJ98324.1

EAQ2365654.1

EBQ8434283.1

EDV0942544.1

WP 071624746.1

EDR7293484.1

EBA6102021.1

EAW1104368.1

EAQ1150833.1

EBT2284821.1

WP 071678459.1

EDR9127359.1

EDC3202015.1

EBA9224691.1

EAV7001154.1

EEP7886031.1

ECP1861056.1

ECC1508113.1

ECI3633469.1

WP 112059982.1

WP 154857190.1

WP 092177391.1

WP 163378856.1

WP 162415364.1

WP 162339824.1

WP 121848426.1

MAU70660.1

MBD3630818.1

WP 166144007.1

WP 167615352.1

WP 163326240.1

QGY46174.1

KPK84927.1

WP 163323342.1

WP 101310202.1

WP 158550102.1

RDB02973.1

WP 166559727.1

WP 162794065.1

AXE20439.1

WP 122930029.1

HAK79466.1

WP 037300832.1

WP 100986243.1

WP 157585361.1

WP 018621796.1

WP 186740536.1

WP 055151576.1

WP 051891928.1

RXK48824.1

MBD0289263.1

WP 183494250.1

MBD0350798.1

MBD0286041.1

MBD0295645.1

MBD0375479.1

GGK89290.1

WP 149096682.1

TAM99193.1

WP 141110147.1

WP 095277072.1

PAF45393.1

WP 172402293.1

WP 027491226.1

WP 114340418.1

WP 008437983.1

TAN03375.1

WP 027541887.1

WP 198568754.1

WP 198171704.1

WP 022673856.1

WP 188771876.1

WP 188773336.1

WP 101797138.1

WP 188772891.1

WP 043978178.1

WP 165912131.1

WP 136186839.1

WP 159368015.1

WP 037512320.1

WP 125999048.1

WP 017502420.1

PZU64118.1

WP 010338008.1

WP 185707706.1

WP 169863235.1

WP 097384070.1

WP 125988235.1

WP 048938868.1

WP 037522602.1

WP 004207765.1

WP 069338718.1

WP 099234250.1

WP 161733885.1

MBB4151445.1

EJK84138.1

WP 052028055.1

KQN90827.1

WP 156361455.1

WP 165187646.1

RYD60036.1

GGC14342.1

WP 101797028.1

WP 184244780.1

MBB4858767.1

WP 160462965.1

WP 154629922.1

WP 154631615.1

WP 100912131.1

WP 154590614.1

WP 046393562.1

WP 154626687.1

WP 046392178.1

WP 012658680.1

WP 154617734.1

WP 037591850.1

WP 115229477.1

WP 046389501.1

WP 046391453.1

WP 154615939.1

WP 115242933.1

WP 198433574.1

WP 154629250.1

WP 154607223.1

WP 121792343.1

OHX27421.1

WP 121796205.1

WP 121795959.1

WP 016355878.1

ATX39428.1

EKB53018.1

WP 008090830.1

WP 165993518.1

WP 161980274.1

WP 161978615.1

WP 156805524.1

WP 162011263.1

WP 121834286.1

WP 103346646.1

PNY20082.1

RFE02481.1

WP 003064796.1

WP 013851831.1

WP 058692301.1

WP 048791164.1

WP 144356827.1

VUX06082.1

WP 117575165.1

WP 160544304.1

WP 029690857.1

WP 017768723.1

WP 095123193.1

WP 018380368.1

WP 062707387.1

WP 154608442.1

WP 168548199.1

WP 018373778.1

MBF0579659.1

HAM30311.1

EGN38179.1

RGC72537.1

WP 054703483.1

WP 195609093.1

CDA97475.1

WP 173749233.1

HBA50731.1

MBE6024430.1

NBJ97950.1

MBD5094834.1

MBE6951315.1

MBE6922713.1

MBE6940250.1

MBD5101151.1

MBD5094939.1

CUN97067.1

WP 014081000.1

WP 118097931.1

WP 186854001.1

WP 118280154.1

WP 055188878.1

WP 097840359.1

WP 112143984.1

WP 118553963.1

WP 097791341.1

MBE6143664.1

WP 087347130.1

OUO36738.1

WP 193538507.1

CDC68095.1

WP 151075846.1

EDN01251.1

WP 052647146.1

SCI76176.1

MBE6660547.1

MBE6937623.1

MBE5791253.1

MBE6576498.1

MBE6678084.1

MBE7043728.1

MBE6955210.1

MBE5887698.1

WP 114915758.1

MBE6923238.1

MBE6958801.1

MBE6980485.1

MBE6986753.1

MBE6955136.1

MBE6942036.1

MBE6545254.1

MBE7000381.1

MBE6770351.1

MBE6971089.1

MBE5803044.1

MBE5951967.1

MBE5888632.1

MBE6752285.1

MBE6815850.1

MBE6583532.1

MBE6647202.1

WP 016441496.1

MBE6532818.1

MBE5777353.1

MBE6886840.1

MBE6922226.1

MBE6940343.1

MBE6978901.1

MBE5760926.1

MBE6037116.1

WP 094334797.1

WP 019239242.1

WP 150380981.1

WP 094662308.1

WP 140555273.1

WP 093960780.1

WP 126030336.1

CDA98839.1

TGY97528.1

WP 154053569.1

WP 087417215.1

WP 087274504.1

WP 024853341.1

RJW05380.1

EGN38216.1

WP 157050170.1

WP 195609082.1

MTA28417.1

RTL08168.1

OLQ12915.1

WP 093117005.1

WP 143038515.1

SDJ48383.1

KAA0272516.1

WP 177169240.1

XP 013760641.1

WP 100187362.1

WP 100635432.1

WP 072837953.1

WP 012069349.1

WP 169459896.1

WP 114412490.1

RCX00517.1

WP 111636591.1

WP 110574445.1

WP 137170763.1

PYF83322.1

RBP85794.1

WP 113915026.1

NVK75445.1

WP 111607010.1

WP 112137898.1

WP 176336798.1

WP 024024806.1

WP 199469752.1

KZN13693.1

WP 156486248.1

AEF55189.1

WP 144011314.1

WP 113873847.1

REG86576.1

WP 115896249.1

WP 133002082.1

WP 133010629.1

WP 050657322.1

WP 123421041.1

WP 115717866.1

WP 067342752.1

SBS33382.1

SBS30828.1

WP 067015602.1

WP 199475429.1

WP 190273436.1

ADZ92114.1

WP 133503059.1

WP 082866160.1

WP 083203047.1

WP 082856451.1

WP 072242091.1

WP 082861022.1

MAF14725.1

RUM57250.1

WP 133563946.1

WP 199461706.1

WP 115468832.1

WP 140588721.1

TBR38328.1

WP 082353895.1

WP 082378792.1

WP 011469597.1

WP 045826321.1

WP 018415804.1

WP 018275967.1

WP 028885873.1

WP 019604221.1

WP 015819393.1

WP 028876470.1

WP 018014255.1

TVZ40491.1

SMF52154.1

WP 083608240.1

RKQ97437.1

WP 166163350.1

WP 035012538.1

WP 016957323.1

WP 017444020.1

WP 143870995.1

WP 111977172.1

WP 108604324.1

WP 188150073.1

AKH69286.1

WP 052763621.1

WP 159269027.1

WP 190765245.1

WP 198568710.1

WP 168450933.1

MAY35376.1

WP 167190792.1

WP 183410679.1

WP 160968472.1

WP 148063582.1

WP 116364619.1

WP 148067279.1

WP 135446465.1

MAT95013.1

WP 049722899.1

WP 041522066.1

WP 083915313.1

WP 185912321.1

WP 108163672.1

WP 157954416.1

WP 189607744.1

WP 164743984.1

WP 028670294.1

WP 147714206.1

WP 132699124.1

WP 196159095.1

WP 161599250.1

EAR10835.1

WP 082070719.1

WP 158583967.1

MBG59888.1

MBC77736.1

MAF92913.1

MAE74870.1

MBD63742.1

MBD3270218.1

PKL79759.1

WP 148224007.1

ADK79415.1

WP 154651601.1

OHE64426.1

OHE62716.1

HHA95726.1

WP 013967556.1

NNM53650.1

NNM68257.1

HFK08727.1

HHA10922.1

NBC30140.1

NBF41917.1

WP 053228436.1

TVR90332.1

PIP65032.1

MBD3304463.1

RZR87544.1

MBI9086056.1

NIP31512.1

NUM35891.1

TAL35505.1

MBJ79899.1

MBI2372423.1

NJK31642.1

RPI87216.1

TNE43844.1

MBO84858.1

RLB48706.1

PZN22613.1

KOO21831.1

XP 005765632.1

CAB3376179.1

CAB3376178.1

XP 004998289.1

HGV08752.1

NLW33320.1

NLP01944.1

CAF22222.1

NLE01059.1

MBD3242159.1

MBD3346577.1

MBD3391813.1

NLG38534.1

HHD22467.1

MBI4428327.1

HBY06554.1

HBX68976.1

PKO14487.1

MAT98478.1

RPI30937.1

MBI5029909.1

NPV56997.1

OGO10638.1

WP 168764434.1

WP 169190855.1

WP 145671159.1

TWF39990.1

WP 143305103.1

WP 133811741.1

OJW58944.1

WP 158908918.1

WP 188553438.1

MBA2589404.1

WP 131995198.1

NBV34057.1

CEK16057.1

WP 075165535.1

WP 016484008.1

WP 075162844.1

RYF46524.1

WP 143171558.1

SHN12988.1

WP 140625725.1

XP 001750082.1

VEN46285.1

VEN46286.1

XP 018905472.1

KAB7507614.1

RXG53759.1

XP 003744724.1

XP 024224259.1

XP 024224258.1

XP 012242522.1

XP 033177314.1

XP 033308205.1

XP 033206188.1

XP 033344025.1

XP 012172238.2

XP 034179510.1

XP 029040830.1

XP 031843099.1

XP 031843098.1

XP 033331039.1

XP 029174689.1

XP 029161302.1

XP 029659255.1

XP 032682541.1

XP 014598678.1

XP 015181681.1

XP 035723343.1

XP 011297017.1

XP 015110943.1

XP 015594847.1

XP 025602529.1

CAD7258595.1

CAD7424990.1

CAD7396858.1

CEL93533.1

XP 002430054.1

XP 027840396.1

KAE9523570.1

KAF0770812.1

XP 026810521.1

XP 025196795.1

XP 015369108.1

XP 016659365.1

XP 022165374.1

VVC40553.1

XP 025417340.1

WP 179406182.1

WP 188710015.1

XP 014293890.1

PSN50530.1

RZF49150.1

GFG34714.1

XP 023724405.1

XP 021936729.1

KAF6209161.1

XP 037515130.1

XP 037515097.1

XP 037287426.1

XP 037564940.1

XP 029826242.1

KAG0430588.1

XP 037570509.1

EEC07663.1

XP 013072741.1

ELT88779.1

ELU16082.1

X4Y2L4.1

XP 009019306.1

XP 002167980.1

XP 002154393.2

XP 021961239.1

OXA45799.1

ROT61178.1

XP 027235894.1

KAG0707872.1

KAF2361152.1

XP 018027934.1

XP 032806724.1

XP 037073875.1

XP 037074140.1

KAF0294459.1

XP 003383078.1

XP 011069055.1

XP 011069056.1

XP 012062985.1

KYM88748.1

XP 018059971.1

XP 018059972.1

XP 018351156.1

KYN33209.1

XP 018351154.1

XP 018358901.1

KYN23330.1

XP 018358902.1

KYQ48376.1

XP 018313598.1

XP 018313599.1

XP 018393336.1

KYN04707.1

XP 011641747.1

XP 011641746.1

TGZ50096.1

XP 024882373.1

XP 024882200.1

XP 025994004.1

XP 011155752.1

XP 028049551.1

XP 011699485.1

XP 011863950.1

XP 011251574.1

XP 011251573.1

XP 029666187.1

KMQ87559.1

XP 029166615.1

XP 012220445.1

XP 020281607.1

XP 014487585.1

XP 014487586.1

XP 011135502.3

EFN87075.1

XP 032688356.1

XP 032688357.1

XP 011341384.2

XP 011341385.2

EZA52706.1

XP 012345106.1

XP 003696083.1

PBC33633.1

XP 016909803.1

XP 006563433.2

XP 026301238.1

XP 031367000.1

XP 006617152.1

XP 033203287.1

XP 012239692.1

XP 033362030.1

XP 012172409.1

KOX80277.1

KAF3424378.1

XP 017762991.1

OAD53278.1

KOC63705.1

XP 026674169.1

XP 017889538.1

XP 034193899.1

XP 029045966.1

KZC05907.1

XP 015439396.1

XP 031842931.1

XP 033322199.1

XP 033322197.1

KAF7381538.1

KAF7397053.1

XP 035735152.1

XP 015179458.1

XP 014604425.1

XP 012288405.1

XP 023288563.1

XP 012288406.1

XP 012288403.1

XP 015585461.1

XP 012257600.1

XP 015513548.1

XP 008559984.1

CAD6231608.1

XP 034949969.1

XP 011298477.1

XP 015112994.1

XP 027840651.1

XP 027840653.1

XP 027840648.1

XP 027840652.1

KAE9542850.1

KAF0768399.1

XP 033209704.1

XP 033209706.1

XP 033208541.1

XP 032455817.1

OXU26819.1

XP 014216649.1

XP 011505560.1

XP 014237707.1

XP 026680071.1

XP 015834848.1

XP 015834847.1

XP 008191575.1

RZC41862.1

KAF2903752.1

XP 017778613.1

XP 017778615.1

KRT78377.1

XP 022903193.1

XP 031341446.1

XP 031341445.1

XP 031340686.1

XP 031340687.1

XP 031342017.1

KAF5285296.1

KAF5308878.1

XP 018563738.1

XP 018563737.1

XP 023012087.1

XP 028144680.1

XP 019880801.1

XP 019766080.1

XP 019766079.1

XP 019766081.1

XP 019766082.1

XP 030745602.1

XP 030745603.1

KAF7287929.1

ERL84427.1

ERL84426.1

ENN70554.1

XP 019771568.1

XP 019771594.1

XP 019757463.1

XP 026464376.1

XP 026464361.1

XP 035430096.1

XP 022832614.1

KAF9421994.1

XP 021187893.1

PCG74729.1

XP 026744795.1

CAB3226134.1

NP 001108471.1

XP 037299729.1

KOB78224.1

XP 026333706.1

XP 011552602.2

XP 028169470.1

XP 013189437.1

XP 031767309.1

OWR42746.1

XP 032527276.1

XP 034827540.1

XP 023933740.1

KPI96194.1

XP 013179536.1

XP 013140017.1

XP 014366594.1

XP 022122339.1

BBO36691.1

XP 038216569.1

VVC96126.1

GBP97543.1

XP 023706063.1

PNF35173.1

XP 023706064.1

XP 021921149.1

XP 021921150.1

XP 021921148.1

GFG28653.1

PSN41977.1

CAD7404048.1

CAD7404047.1

CAD7256075.1

CAD7452385.1

CAB3385392.1

CAB3385391.1

CAB3385390.1

CAB3385394.1

CAB3385393.1

XP 024219010.1

KAF6204220.1

XP 014245558.1

XP 026280712.1

XP 034254706.1

XP 002425008.1

TRY70553.1

RUS72779.1

RUS89098.1

RUS81511.1

RUS75154.1

RUS88700.1

XP 012942806.1

XP 012942800.1

XP 012942807.1

XP 013090638.1

XP 013090639.1

XP 013090640.1

XP 013093944.1

XP 013079525.1

XP 013071343.1

XP 013073394.1

PVD36902.1

XP 025080664.1

PVD35613.1

XP 025082651.1

XP 025082652.1

PVD35612.1

XP 025080835.1

XP 025084341.1

XP 025080824.1

PVD35611.1

XP 009052500.1

XP 009052498.1

XP 009052501.1

XP 014777250.1

XP 029649711.2

CAD7176947.1

XP 014782571.1

XP 029644953.1

CAC5366173.1

CAC5366172.1

CAC5366171.1

VDI33359.1

VDI33357.1

VDI33358.1

VDI33360.1

VDI33362.1

VDI33361.1

VDI67379.1

CAC5366177.1

XP 033756796.1

XP 033731056.1

XP 033731055.1

OWF51768.1

XP 021350710.1

XP 021350709.1

XP 022319991.1

XP 034302887.1

XP 022337561.1

XP 011438298.2

KAF6029897.1

XP 027057066.1

RMX57801.1

XP 027057065.1

XP 022789394.1

XP 022789395.1

XP 020611120.1

XP 020619359.1

XP 020619356.1

XP 020619360.1

XP 020619358.1

XP 020619357.1

XP 015759523.1

XP 015759522.1

XP 029191595.1

XP 029191596.1

KXJ09907.1

KXJ22945.1

XP 020908291.2

XP 020913908.2

XP 031561246.1

XP 001624734.2

EDO32634.1

KXJ15010.1

XP 020899290.2

XP 031560486.1

XP 001634849.1

RMX47497.1

XP 027041903.1

XP 022802636.1

XP 020612732.1

XP 020612684.1

XP 029209588.1

XP 015776765.1

XP 015776766.1

XP 028408537.1

XP 002170740.2

XP 002166563.3

XP 002162074.2

XP 028408054.1

CAD5122140.1

XP 022081450.1

XP 022081453.1

XP 022081452.1

XP 022081451.1

XP 038046652.1

XP 033637850.1

XP 038058597.1

XP 038058596.1

XP 038058595.1

XP 022100509.1

XP 033624553.1

XP 033625387.1

XP 030841532.1

XP 003726978.2

XP 030847159.1

XP 030841529.1

PIK53249.1

PIK36094.1

ELU03114.1

XP 033119421.1

XP 033119422.1

XP 033119420.1

XP 033119438.1

XP 002735547.2

XP 006817513.1

XP 006816007.1

XP 035673571.1

XP 035673570.1

XP 019626267.1

XP 013383152.1

XP 013383151.1

XP 014663398.1

XP 014663397.1

XP 014663400.1

ELT94291.1

ELU05392.1

ELT92924.1

XP 002125979.2

XP 026689937.1

CAB3254092.1

XP 023243413.1

XP 023243414.1

XP 013783325.1

NXG96294.1

NWY93456.1

XP 009099618.2

XP 030922333.1

XP 030803792.1

NXF20916.1

NXP90776.1

NWT30334.1

NWY32943.1

XP 036238995.1

NXV57752.1

NXQ76324.1

NWZ10835.1

NWQ50887.1

XP 005485429.2

NXL17656.1

NXE60691.1

XP 021382196.2

OWK56890.1

RLW00832.1

XP 012428755.3

NWT67689.1

NXT12111.1

NXM22258.1

NXB91333.1

NXP99506.1

NXQ21947.1

XP 037992354.1

NXR89097.1

NXR73593.1

NWZ40901.1

NWU34077.1

NXX34741.1

NXM98193.1

NWY37060.1

NXV05703.1

RMC13652.1

NXW70927.1

NXR68828.1

NXR38620.1

NXO45761.1

NXQ30229.1

NWZ68363.1

NXR45289.1

NXB71017.1

XP 015481316.1

XP 023782103.1

XP 005525637.1

NXQ57182.1

NXP63526.1

NWH37571.1

NXU11532.1

NXQ45540.1

XP 032917292.1

KAF4805015.1

NXH59086.1

KAG0117183.1

XP 014734490.1

NXR17441.1

NWS90048.1

NXD40602.1

NWY73345.1

NXO21103.1

NXH46160.1

XP 005044922.1

NXK66894.1

NXI18370.1

NXO74615.1

NWR48533.1

NXD28920.1

NXL72988.1

NXY59484.1

NWV36981.1

NXT71230.1

NWI45843.1

NWX58979.1

NWI04787.1

NWS32960.1

NXA75568.1

NXO94589.1

NWW32642.1

NXB29859.1

NXB19659.1

NXS15455.1

NXM51716.1

NWW05895.1

NWW64663.1

NXO08782.1

NWT15692.1

NXS85564.1

NXY03599.1

NXD48210.1

XP 031965664.1

KFO64874.1

NWY12964.1

NXB64306.1

NXS32801.1

NXJ20018.1

XP 017599596.1

XP 010410336.2

NXH32207.1

NXD98879.1

NWW17759.1

NXB99373.1

NWV58982.1

KAF2984301.1

NXA96070.1

NXA99076.1

NWU23499.1

NWV73159.1

NWW77748.1

NWV06111.1

NXE93286.1

NXY14256.1

XP 027508753.1

XP 032541938.1

XP 027580921.1

XP 027548529.1

XP 029815428.1

KFW86248.1

XP 017675673.1

NWT05265.1

NXL99187.1

XP 027740214.1

NWU17817.1

NXM29890.1

NWS12220.1

NXK41714.1

NWQ64166.1

NWU80725.1

NXC30012.1

NXF82799.1

NWR88183.1

NXK86387.1

NXG24048.1

NWY79786.1

NXG12352.1

NXP24696.1

NXS08519.1

NXM67160.1

NXA12621.1

NWI53397.1

NXF09899.1

XP 009068723.1

NXD85519.1

NXY82026.1

KFP06282.1

XP 030306746.1

NXU80236.1

KFU86191.1

XP 010007313.1

NXG62494.1

NXS60404.1

NXT35231.1

NXV91995.1

NXQ82352.1

NXF36624.1

XP 010156974.1

KFW11763.1

NWW84728.1

NXG79442.1

NWX44863.1

NXX75292.1

XP 010199893.1

NXX21607.1

XP 009935296.1

KFR12582.1

KAF1578055.1

KAF1531239.1

KAF1635760.1

KAF1601856.1

KAF1613011.1

KAF1534757.1

KAF1466966.1

KAF1435050.1

KAF1416995.1

KAF1427815.1

KAF1495964.1

KAF1500629.1

KAF1513770.1

KFW69532.1

XP 009325779.1

KAF1671051.1

XP 009278546.1

KFM08188.1

KAF1661186.1

NWZ56583.1

XP 010581581.1

XP 010581582.1

KFQ10352.1

XP 009925143.1

XP 029863983.1

XP 029863993.1

NXJ54086.1

NXW23662.1

KFP59178.1

XP 009511261.1

KQK84286.1

NXK77480.1

XP 012983886.3

NWS37159.1

NXD71271.1

XP 030347592.1

XP 030347593.1

KFQ50576.1

XP 010013949.1

XP 009889068.1

KFP16946.1

XP 035751454.1

NXE77185.1

XP 009483449.1

KFQ52687.1

XP 010292801.1

KFQ82336.1

KFV91983.1

XP 009575339.1

NXX60536.1

KFO09853.1

XP 010298685.1

XP 009951695.1

KFP99414.1

XP 009813589.1

KFV56222.1

XP 009505264.1

XP 009465954.1

KFQ91370.1

NXX05412.1

NWT47237.1

NXV37362.1

NXN50328.1

NXG86945.1

NWU50352.1

NXV43916.1

NWX79678.1

NXV13292.1

NXN37763.1

NXP08549.1

NWW44880.1

NXN25362.1

NXJ65468.1

XP 014805295.1

NWY53888.1

NXT46023.1

NWQ94033.1

NXN74649.1

XP 010117698.1

KFP35941.1

NXE25193.1

NXE13726.1

NXF51358.1

NXW02130.1

XP 009985120.1

KFV18413.1

NXC18827.1

NXJ96086.1

NXU32188.1

NXO55403.1

XP 010175754.2

KFZ45783.1

NXL62938.1

NXW48712.1

KFQ89679.1

NXS39988.1

PKK28843.1

XP 013225849.2

NWX00997.1

OPJ75935.1

XP 010180593.1

KFQ22034.1

KFZ56272.1

XP 009557841.1

KFO75143.1

NXY47684.1

NWH82651.1

NWS71930.1

NXT18423.1

NWU68639.1

XP 010075807.1

NXU53069.1

KFP67595.1

XP 009703684.1

NWS60828.1

XP 032853854.1

XP 037251958.1

XP 013151580.1

NXK11816.1

NXR02147.1

XP 026703552.1

NXF66087.1

XP 009866426.1

KFP75638.1

NXJ81739.1

XP 010137062.1

KFO91366.1

NXN92686.1

KFQ37240.1

XP 008946418.1

NXH18280.1

NXI41301.1

NXP76627.1

NXX41746.1

XP 010196846.1

NP 989498.1

XP 025005224.1

POI23026.1

XP 015717099.1

XP 015717102.1

XP 019470167.1

XP 010708003.1

XP 031452561.1

OXB84088.1

OXB55240.1

NXJ14400.1

XP 021252899.1

XP 021252901.1

XP 021252902.1

XP 021252900.1

NXC45627.1

EOB05768.1

XP 038034954.1

NWZ29144.1

XP 032042922.1

XP 013046103.1

XP 035409694.1

XP 035182085.1

NXI62664.1

NXK53343.1

NWY06980.1

NWX91588.1

XP 025900465.1

NXA40184.1

NXD16707.1

NXA55608.1

NWJ10891.1

NWI09999.1

KGL74255.1

XP 010226455.1

NXG37932.1

XP 025967946.1

NXE55877.1

XP 025931127.1

XP 013810597.1

XP 009674873.1

KFV82147.1

XP 009674875.1

XP 034628179.1

XP 005292124.1

XP 024069612.2

TFK02649.1

XP 030420860.1

XP 032656306.1

XP 038256916.1

XP 038256915.1

XP 038256919.1

XP 038256918.1

XP 038256917.1

XP 037752707.1

EMP30385.1

XP 014426294.1

XP 019339487.1

XP 006039027.1

XP 019381427.1

XP 019408177.1

XP 034287042.1

XP 034287043.1

XP 032079877.1

XP 026554161.1

XP 026542936.1

ETE58025.1

XP 015687844.1

XP 025028238.1

XP 033016958.1

XP 034967878.1

XP 020657403.1

XP 008109213.1

KAF7252561.1

XP 015273404.1

GCF47623.1

XP 027980009.1

XP 027980008.1

XP 027980007.1

XP 027456395.1

XP 027456397.1

XP 025743210.1

XP 025743211.1

XP 025743209.1

XP 004391619.1

XP 004391620.1

XP 004391618.1

KAF3825052.1

XP 035977201.1

XP 035977202.1

XP 032256583.1

XP 034860518.1

XP 034860517.1

XP 021558009.1

XP 006741953.1

XP 022361610.1

XP 022361611.1

XP 022361609.1

XP 032733305.1

XP 004777390.1

XP 032190683.1

XP 034527490.1

XP 026365618.1

XP 026365617.1

XP 008691580.1

XP 034527489.1

XP 025853817.1

XP 025281660.1

XP 026915588.1

XP 026915591.1

XP 025777567.1

XP 025777564.1

XP 025777565.1

XP 023108746.1

XP 023108745.1

VFV34008.1

XP 030169405.1

XP 030169404.1

XP 030169403.1

XP 030169401.1

XP 019321173.1

XP 019321182.1

XP 007074882.1

KAF0876038.1

XP 029799807.1

XP 037385917.1

XP 037385916.1

XP 004681214.1

XP 016049981.1

XP 007537552.1

XP 026943360.1

XP 026943359.1

XP 004282208.1

XP 004327591.1

XP 004282206.1

XP 030733911.1

XP 032488492.1

XP 032488490.1

XP 032488491.1

XP 032488489.1

XP 024611661.1

TKC46796.1

XP 029091012.1

XP 029091013.1

XP 022455108.1

XP 022455107.1

XP 007447591.1

XP 007447590.1

XP 007447592.1

XP 023971182.1

XP 036709887.1

XP 036709888.1

XP 036709886.1

XP 007167998.1

XP 007167999.1

KAB0390201.1

ELR49124.1

MXQ87980.1

XP 005905737.1

NP 776507.1

XP 019818589.1

XP 027400720.1

XP 010844283.1

XP 025145576.1

XP 013820217.2

XP 004010012.3

XP 020748527.1

XP 020748528.1

XP 020748529.1

KAB0354535.1

KAB0341589.1

KAF4013116.1

OWK13617.1

ACN62226.1

NP 001139602.2

KAB1282598.1

KAB1282599.1

KAB1282601.1

KAB1282600.1

XP 010981959.2

XP 006198339.1

XP 010948668.1

XP 014419609.2

XP 036762265.1

XP 036762267.1

XP 036762266.1

XP 036877084.1

XP 036877083.1

XP 036877085.1

XP 004430958.1

KAF5926708.1

XP 001493332.1

XP 014720671.1

XP 028004139.1

XP 028004141.1

XP 028004144.1

XP 028004143.1

XP 028004140.1

XP 028004138.1

XP 028004142.1

XP 036267971.1

KAF6392210.1

KAF6392208.1

KAF6392207.1

XP 036194092.1

XP 036194074.1

XP 036194080.1

XP 036194065.1

XP 036194078.1

XP 036194085.1

XP 006768739.1

XP 023606081.1

XP 014400387.1

XP 016068526.1

XP 036133243.1

XP 035883054.1

XP 028362053.2

KAF6130432.1

KAF6130431.1

XP 036891520.1

XP 037008468.1

XP 024430627.1

XP 024430628.1

KAF6371831.1

KAF6371834.1

KAF6371828.1

XP 032962537.1

KAF6371833.1

XP 019507702.1

KAF6431359.1

XP 016011746.2

KAF6431360.1

KAF6431361.1

KAF6431355.1

XP 016011745.2

KAF6431362.1

XP 023384221.1

XP 006907649.1

XP 011354643.1

ELK16405.1

XP 008567020.1

XP 008567021.1

XP 006867784.1

XP 006867785.1

XP 006867786.1

XP 004391028.1

XP 003414156.1

XP 007944997.1

XP 007944998.1

XP 006885387.1

XP 037686063.1

XP 004472732.1

XP 026267734.1

XP 005339366.1

XP 015354702.1

XP 027795605.1

XP 020014678.1

XP 020014677.1

XP 012875709.1

XP 012875708.1

ACT98238.1

PNI83076.1

PNJ52457.1

PNJ52460.1

XP 002814980.2

XP 024102299.1

XP 024102298.1

XP 032004194.1

XP 032004316.1

XP 032004270.1

XP 003265886.2

XP 003265888.2

XP 012354789.2

XP 018880610.1

XP 018880609.1

XP 018880607.1

XP 008955887.2

XP 003832292.2

XP 016807003.1

XP 517183.2

PNI83078.1

AAD54516.1

BAD96706.1

ACT98237.1

AAD41342.1

5L9Z A

5E8M A

5LA4 A

BAG52128.1

CAL91960.1

NP 001186759.1

NP 001092010.1

NP 001159970.1

XP 021794146.1

XP 011895639.1

XP 024653380.1

XP 011840824.1

XP 011840822.1

XP 011840823.1

XP 025241225.1

XP 025241226.1

XP 025241224.1

XP 003898723.1

XP 011895638.1

EHH53674.1

XP 005554963.1

XP 001104975.2

EHH25382.1

XP 011797190.1XP 011765811.1

XP 015305845.1XP 014993874.2

XP 010357257.1XP 017729942.1

XP 033070110.1XP 023078197.1

XP 017385729.1XP 017385730.1

XP 032095625.1XP 003924016.1

XP 035149272.1XP 002745691.2

XP 012302485.1XP 008061055.2

XP 012502605.1XP 020140870.1

XP 012660759.1EDL20281.1

EDL20282.1AAN41636.1

NP 690016.1EDL20283.1

XP 021017986.1XP 029333908.1

XP 021066407.1XP 031192844.1

EDL99556.1EDL99557.1

EDL99558.1Q71RP1.1

NP 072127.1XP 032772625.1

XP 034347704.1XP 034347703.1

XP 028629539.1XP 021501808.1

XP 021501810.1ERE88251.1

ERE88253.1

XP 003511884.1XP 012973402.2

XP 021080120.1XP 005359618.1

XP 028723107.1XP 037065117.1

XP 006975459.1XP 036056901.1

OBS79070.1CAJ30020.1

CAJ30021.1CAJ30019.1

CAW32391.1XP 029426142.1

CAJ30018.1NP 001288608.1

XP 029426143.1XP 004653542.2

XP 006151458.1XP 027628828.1

ELW63894.1XP 012860282.1

ABQ23973.1XP 017202945.1

XP 012783964.1XP 021105971.1

XP 004872387.1XP 021105970.1

XP 010616078.1XP 013358244.1

XP 004629331.1XP 003469452.1

XP 001376885.2XP 031798961.1

XP 027710250.1XP 018431686.1

XP 018431684.1XP 018431685.1

XP 018124376.1OCU00125.1

NP 001120267.1XP 033819728.1

XP 033819723.1XP 030045012.1

XP 030048343.1XP 029455411.1

XP 005999434.1XP 014887301.1

XP 014823622.1XP 007572787.1

XP 008421366.1PWA31954.1

XP 014329406.1XP 027882002.1

XP 032426624.1XP 035996429.1

XP 035996428.1XP 038162866.1

XP 015254997.1XP 013873662.1

XP 037548541.1XP 017282878.1

XP 015822366.1XP 023816658.1

XP 023816657.1XP 023816659.1

KAF6714599.1XP 024154685.1

RVE66261.1XP 013770206.1

XP 005748453.1XP 026030461.1

XP 026030460.1XP 004561901.1

XP 005945100.1XP 006782236.1

XP 003453646.2XP 031597227.1

XP 030579760.1XP 030579761.1

XP 028272900.1XP 028274207.1

XP 028319381.1XP 028319380.1

XP 029940817.1XP 029940075.1

XP 008295877.1XP 022075646.1

XP 019728319.1XP 019728321.1

XP 027137556.1XP 026152752.1

XP 029024210.1XP 034005722.1

XP 034005723.1KAF3848426.1

XP 010783267.1XP 034055109.1

XP 016893964.1XP 035463856.1

KAF0031838.1XP 026210608.1

KAF3701662.1KAF5157898.1

XP 035040828.1XP 035040829.1

XP 034457439.1XP 019969402.1

XP 019969047.1XP 022623120.1

XP 022623121.1XP 022623122.1

XP 023257112.1XP 029371479.1

XP 029371477.1XP 018545268.1

TDH02452.1XP 028457861.1

KAF1377967.1XP 037341404.1

XP 037341403.1XP 034402511.1XP 034402513.1

XP 034402514.1XP 029282733.1XP 031696464.1

XP 037609561.1XP 034566331.1XP 034566332.1

XP 020492653.1XP 029133733.1XP 038589854.1

TWW66152.1TNM92031.1XP 011603112.1

CAF88054.1CAF94326.1XP 033503556.1

XP 030291578.1XP 030291576.1XP 030291577.1

XP 030291579.1XP 030291573.1XP 030291575.1

XP 036972642.1KAE8285540.1XP 027137757.1

TKS85102.1XP 035524163.1XP 033846187.1

XP 020782106.1XP 030005838.1XP 030209825.1

KAF7648006.1XP 029920606.1XP 036833378.1

CDQ60290.1XP 036833380.1XP 021458491.2

XP 036833379.1XP 035632301.1XP 031658932.1

XP 020312958.1XP 024236603.1XP 029511253.1

XP 029511259.1XP 029564775.1XP 029564776.1

XP 013984841.1XP 023839407.1XP 023839408.1

CAB1318308.1XP 029484200.1XP 029484199.1

XP 029484202.1XP 035618074.1XP 024286912.1CDQ84222.1

XP 023869244.1XP 023869243.1XP 023869245.1XP 013993713.1

XP 013993712.1XP 013993714.1XP 029547788.1XP 029547787.1

CAB1352930.1XP 010875572.2XP 010875573.2XP 018918934.1

KTF94761.1XP 018919670.1XP 026052150.1XP 016133097.1

XP 016133102.1XP 016133100.1XP 016332735.1KAF4098663.1

XP 016361570.1XP 016334335.1XP 016136473.1XP 016386801.1XP 018954171.1

KTG43405.1XP 026090616.1ROL47518.1AAI39575.1NP 001038470.1

TRY60897.1KAA0719971.1RXN26951.1KAF5903707.1XP 017348334.1

XP 017348335.1KAF4077526.1XP 026995857.1KAF7696982.1XP 026796752.2TSP09049.1

XP 017569527.1XP 017569532.1XP 036443667.1XP 022522259.1XP 026855164.2XP 030625019.1

XP 012693154.2XP 035245620.1XP 036385326.1KPP74923.1XP 018609086.2XP 023664414.1XP 028828965.1

XP 015195319.1XP 033870191.2XP 033870192.2XP 033890601.2XP 028660871.1XP 028660873.1XP 038648566.1GCB60263.1

XP 020389539.1GCC32512.1XP 007905905.1XP 032877622.1XP 027863652.1XP 032409878.1XP 005801673.1XP 008427865.1XP 007572702.1

XP 014840204.1XP 014887640.1XP 015236454.1XP 015236579.1XP 038152325.1XP 038152326.1XP 038152327.1XP 012735919.1XP 024152309.1XP 004077196.1XP 017268241.1XP 017268242.1XP 037541521.1XP 013878812.1XP 015799822.1XP 006783972.2XP 005913954.1XP 004555872.1

XP 005743898.1XP 003452017.2XP 031614605.1XP 025753309.1XP 013130982.1XP 030604124.1XP 030604123.1XP 028324405.1XP 008277995.1XP 022052717.1XP 023140703.1XP 035810836.1XP 029962532.1XP 028279218.1KAF5163410.1XP 034464322.1XP 019945856.1XP 035462228.1XP 008320095.1XP 037320705.1XP 037320706.1XP 034408257.1XP 031695047.1KAF0027461.1TMS04855.1KAF7648066.1KAA8583812.1TNN75287.1XP 037637301.1XP 010780671.1XP 034059699.1XP 033957262.1KAF3842101.1XP 029305829.1XP 031160975.1XP 034753696.1XP 032397586.1XP 033468489.1XP 028459629.1XP 028459630.1KAF1375743.1XP 030296893.1XP 030296892.1XP 036979853.1XP 020506650.1XP 034537593.1XP 010743967.2TKS85602.1XP 035519863.1XP 023261582.1XP 023261583.1XP 023261584.1XP 022619209.1XP 029377415.1XP 018533308.1XP 018533321.1XP 034041159.1XP 029926497.1XP 026165396.1XP 020457445.1KAF3708241.1XP 028982789.1XP 026209634.1XP 033835678.1XP 020776794.1XP 030011774.1XP 019720228.1XP 037126957.1XP 003964172.2XP 029691086.1TNN00001.1TWW78878.1CAF89852.1XP 024272230.1XP 024242988.1XP 031660700.1XP 036812101.1CAB1338490.1XP 029621199.1XP 029621198.1XP 024002078.1XP 014035449.1XP 035596775.1XP 029497692.1XP 036816277.1XP 031692355.1XP 024292125.1XP 029553285.1XP 014070066.1XP 014070059.1XP 010887325.2XP 030235555.1XP 009305812.1XP 009305814.1KAA0718244.1KTG33001.1XP 018979067.1KAF4106050.1XP 016417256.1XP 016311983.1XP 016148533.1XP 026113773.1KTF97387.1XP 018968849.1XP 026101804.1XP 026133827.1XP 016382097.1XP 016128815.1XP 016360626.1TRY84093.1KAF7710492.1XP 026997713.1TSK22790.1KAF5910240.1XP 034159065.1XP 026800221.1KAB5581753.1XP 017318647.1KAF4090337.1XP 036430014.1XP 017579843.1XP 007240435.2XP 026879533.1XP 030628505.1XP 028815305.1XP 031435221.1XP 035256792.1XP 035256790.1XP 035256793.1XP 035256794.1XP 036403243.1KPP77008.1XP 018621717.1XP 023678402.1XP 015202010.1XP 006630498.2XP 028651519.1XP 033886147.1RXM36656.1RXM36010.1XP 033882443.1GCB60737.1XP 038678161.1XP 032889961.1XP 007907294.1XP 014346385.1XP 029465962.1XP 029465961.1XP 029465963.1XP 033797765.1XP 030058776.1XP 017951121.2XP 018080772.1XP 018412630.1XP 032747893.1XP 032747892.1XP 032747891.1XP 008758667.1NP 001129234.1XP 028629665.1XP 028629673.1XP 028629681.1XP 034365570.1XP 034365562.1XP 034365554.1XP 021007449.1XP 021007451.1XP 021007448.1XP 006527277.1NP 001074726.1XP 021048634.1XP 031246240.1XP 031246239.1XP 005352374.1XP 005352373.1XP 005352372.1XP 038186315.1XP 038186323.1XP 038186307.1XP 036054431.1XP 036054432.1XP 036054435.1XP 035298960.1XP 035298959.1XP 035298958.1XP 035298739.1XP 005063628.1XP 005063627.1XP 004580033.1XP 004580032.1XP 004580034.1XP 017203968.1XP 002718669.1XP 005335300.1XP 005335299.1XP 005335298.1XP 026918620.1XP 036121027.1XP 036121026.1KAF6425016.1XP 036121025.1XP 028369538.1XP 028369539.1KAF6109095.1KAF6109096.1XP 023610620.1XP 005885433.1XP 023610619.1XP 016075366.1XP 036294695.1XP 008142385.1XP 006925958.1XP 006925957.1XP 006925956.1XP 019492009.1XP 019492010.1XP 032986621.1XP 025773657.1XP 025773658.1XP 011285784.1XP 025736620.1XP 025736619.1XP 025736618.1XP 027444966.1XP 027444953.1XP 027954566.1XP 027954568.1XP 022355390.1XP 022355391.1XP 022355389.1XP 032738508.1XP 004749573.1XP 021555660.1XP 025847518.1XP 025322635.1XP 006733721.1XP 034882711.1XP 034882721.1XP 034882702.1XP 034519008.1XP 008703154.1XP 032288493.1XP 032288494.1XP 032288492.1DAA14879.1DAA14878.1DAA14880.1XP 005225719.1XP 025130210.1XP 005698370.2XP 020927928.1XP 020927929.1XP 004616421.1XP 023496953.1XP 020136204.1XP 020136205.1XP 023496963.1XP 016019630.2XP 016019631.2XP 034519009.1XP 007534342.1XP 038295638.1XP 027816472.1XP 016871985.1XP 019669240.1XP 034519010.1XP 019314636.1XP 011245596.1XP 031317435.1XP 031317437.1XP 010969373.1XP 015100123.1EPQ19691.1XP 011377214.1KAF6317278.1XP 016871984.1XP 030884405.1XP 011733998.1XP 011733999.1XP 031317436.1XP 025252621.1XP 003255369.1XP 031990592.1XP 024109513.1CAC82492.1NP 001159718.1XP 023061946.1XP 010387831.1XP 032464281.1XP 036685536.1XP 036685537.1XP 036685535.1XP 023977380.1XP 023977379.1XP 023977378.1XP 029057108.1XP 029057107.1XP 029057106.1XP 004268482.1XP 026968069.1XP 022425243.1XP 004268484.1XP 024590755.1XP 024590756.1XP 024590754.1

XP 032464283.1XP 032464280.1XP 007187451.1XP 007187449.1XP 007187450.1XP 006831295.1XP 006831294.1XP 006831296.1XP 010587376.1XP 008535363.1XP 004370074.1XP 004370073.1XP 004370072.1XP 006880259.1XP 004457091.1XP 037660965.1XP 006210598.1XP 036742372.1XP 029788211.1XP 010636825.1XP 010636824.1XP 010636823.1

XP 004838699.1

XP 004838700.1

XP 023564804.1

XP 005407722.1

XP 020040365.1

PNI82079.1

XP 003255368.1

XP 003255370.1

XP 003255367.1

XP 031990607.1

XP 031990602.1

XP 031990582.1

XP 011538331.1

CAC82491.1

AAG23422.1

BAG52801.1

AAG23421.1

AAG23423.1

AAI12357.1

XP 010387832.1

XP 010387833.1

XP 010387830.1

XP 017736021.1

EAW49873.1

XP 024109515.1

XP 024109514.1

XP 024109512.1

NP 001159716.1

NP 068600.4

XP 011538332.1

XP 018889875.1

BAG37297.1

XP 011906838.1

XP 011734000.1

EHH19283.1

XP 012517123.1

XP 012517125.1

XP 012517122.1

XP 012623529.1

XP 003787326.1

XP 012659024.1

XP 003787325.1

XP 012295034.1

XP 012295033.1

XP 002756552.1

XP 035124633.1

XP 032137141.1

XP 010831418.1

XP 035124634.1

MXQ92701.1

ELR52482.1

XP 020740018.1

XP 016279917.1

XP 007478718.1

XP 001373282.2

XP 027713507.1

XP 036592804.1

XP 031812086.1

XP 020852416.1

XP 020852414.1

XP 028915173.1

XP 038600091.1

XP 015414849.1

ELK35668.1

XP 016019625.2

XP 036079322.1

XP 016019627.2

XP 016019632.2

KAF6317277.1

XP 004680607.1

XP 004680608.1

XP 004669940.1

XP 004669941.1

XP 004669939.1

XP 008830172.1

XP 008830171.1

XP 012873136.1

XP 012873135.1

XP 012873134.1

XP 008072147.1

PNJ86912.1

XP 025130211.1

XP 014641306.1

XP 011245597.1

KAF0886084.1

XP 020927930.1

XP 024647527.1

XP 019669241.1

XP 025130212.1

XP 010818281.1

VFV46195.1

XP 004415806.1

XP 014335424.1

XP 006718000.1

XP 017498408.2

XP 027631055.1

XP 038295637.1

KAF6317276.1

XP 012419755.1

XP 037352895.1

TEA38269.1

XP 007456306.1

XP 011784142.1

XP 017358325.1

XP 021496103.1

XP 008566356.1

XP 010331677.1

XP 015392124.1

XP 036906802.1

XP 003479614.1

XP 016871987.1

XP 007938230.1

XP 011856192.1

KAF6109093.1

XP 036994883.1

XP 028744632.1

XP 006990542.1

XP 007534215.1

XP 027816471.1

XP 014721596.1

EDL41897.1

EDL94247.1

XP 004701066.1

XP 004701067.1

XP 004701065.1

XP 024418961.1

XP 013920984.1

XP 032081765.1

XP 034295744.1

XP 015671767.1

ETE70928.1

XP 026523417.1

XP 025025560.1

XP 025025524.1

XP 028586433.1

XP 028586431.1

XP 028586430.1

XP 033005803.1

XP 033005802.1

XP 034989434.1

XP 003218504.1

XP 016847648.1

XP 020658738.1

GCF39581.1

XP 015271378.1

GCF39580.1

XP 006033795.1

XP 019411055.1

XP 019336294.1

KYO17604.1

XP 019357672.1

XP 030426570.1

XP 030426572.1

XP 030426577.1

XP 030426571.1

XP 024068787.2

XP 005289423.1

XP 038265947.1

XP 038265946.1

XP 037761284.1

XP 032644406.1

XP 025958704.1

XP 025958705.1

XP 025958707.1

NXG36584.1

KFQ91208.1

KFO90095.1

NXI68750.1

KAF2985491.1

XP 030917393.1

XP 009998438.1

XP 010161507.1

KFZ53888.1

NXF60663.1

KFO98316.1

XP 021149416.1

KGL80793.1

XP 010135035.1

NXK25022.1

XP 013810448.1

NXA42322.1

EOA95109.1

NXD14718.1

XP 009988942.1

XP 009577904.1

KAF1622205.1

XP 015722584.1

XP 015722571.1

XP 015722581.1

XP 015722570.1

XP 015722583.1

XP 032301466.1

XP 021254766.1

XP 032301462.1

XP 026655483.1

XP 026655481.1

XP 026655482.1

NXE58770.1

XP 009071787.1

XP 035167698.1

XP 010713034.1

XP 025007583.1

NXC39686.1

NXG78158.1

NXT28095.1

XP 035167696.1

XP 035167697.1

XP 027316533.1

XP 027316532.1

XP 035396376.1

NWZ22256.1

XP 032047099.1

XP 015722582.1

XP 031453492.1

XP 025007582.1

NXJ08186.1

NXE03637.1

NXE27433.1

XP 009925324.1

XP 010302718.1

NWR71119.1

NXX96591.1

NWH82254.1

NXY44298.1

NWS71610.1

NWU95654.1

OPJ84348.1

OPJ84347.1

NWX01740.1

NXW89430.1

NWQ72857.1

NXJ79015.1

NXD67834.1

NWS41809.1

NXK78329.1

KQK77288.1

XP 030344285.1

XP 030900494.1

XP 030900495.1

XP 005144129.1

NXL28759.1

NXH76545.1

NWY00381.1

NWX92660.1

XP 025906411.1

NWJ07362.1

NXV92623.1

NWS51746.1

KAF1562975.1

KAF1423215.1

NWQ85073.1

NXP02205.1

NXJ70035.1

NWU60620.1

NXF32684.1

XP 030309493.1

NXD75450.1

XP 009321588.1

KFW66561.1

KFP18718.1

KGL95453.1

XP 009885990.1

KFO54330.1

XP 017581358.1

XP 019147411.1

XP 010085985.1

KFV82776.1

XP 009676194.1

NXU29027.1

NXH15997.1

NXT73751.1

NXO60997.1

XP 037255698.1

NXV82200.1

NXW45198.1

NXX16519.1

NXL56059.1

NXI41884.1

XP 029885682.1

XP 029885681.1

NXW17065.1

NWZ46251.1

XP 010563181.1

XP 032850675.1

XP 026707146.1

NXX73670.1

KFM06523.1

XP 009276313.1

NXJ36340.1

XP 009559787.1

KFO76568.1

KAF1509263.1

XP 009952934.1

KAF1408528.1

KAF1512137.1

NXS64871.1

NWI30054.1

NWH53998.1

NXW03131.1

XP 026707147.1

NXT36925.1

XP 009810133.1

NXY74693.1

KAF1449844.1

NXW36138.1

XP 021149413.1

PKK21267.1

KAF1456895.1

XP 027644770.1

NXK12202.1

XP 029814424.1

KFW76422.1

XP 009906476.1

NXJ47550.1

NWT24431.1

NXR54079.1

NWU39240.1

NXO98361.1

NXJ01714.1

XP 010196866.1

NXU55206.1

NXP47037.1

NXS92014.1

NXN42873.1

NXN72499.1

XP 013038285.1

XP 009871780.1

NXQ81923.1

KAF1506707.1

XP 027655401.1

XP 035753320.1

NXE55183.1

NXL11366.1

NXE82411.1

KFR03853.1

NWY61593.1

NXN18983.1

NXF93164.1

NXG44427.1

NXR01329.1

NWI91104.1

XP 010181449.1

KFQ34398.1

NXW64520.1

NXL41166.1

NWW88916.1

NXI52347.1

XP 010152825.1

XP 009464542.1

NXS40110.1

NXF51270.1

NXK47766.1

NXO04039.1

NXS53818.1

XP 030426573.1

XP 030426574.1

TFK01297.1

XP 019337936.1

XP 019337935.1

XP 010217999.1

NWT59117.1

XP 014741440.1

NXG58381.1

XP 014812887.1

NXP37133.1

NWR59423.1

NXX38732.1

NXP83055.1

NXR09691.1

NXN50651.1

NXV40193.1

NXV18667.1

NXC15856.1

NXJ90789.1

NXM66270.1

NXA09517.1

NWI52354.1

NXF07526.1

XP 032551283.1

XP 032551284.1

XP 027504062.1

NWS15144.1

XP 017695243.1

XP 027528172.1

NXM29844.1

NXK31366.1

NWU15857.1

NXM04823.1

NWU74578.1

NWR33053.1

XP 027764395.1

NXK95066.1

NXU83139.1

NXC28422.1

NWR90054.1

NXG17037.1

NXG11913.1

NWY82862.1

NWW27568.1

XP 031972843.1

XP 031972841.1

XP 031972842.1

NXD49132.1

NWY09602.1

NXE00046.1

NWW10733.1

NXE88434.1

NWU24679.1

NXY01925.1

NXE33622.1

NWH37625.1

NXT66952.1

NXB05575.1

NXX34160.1

XP 005520713.1

NXN88303.1

NXQ22897.1

NXB37478.1

NXR60212.1

NWV12202.1

NXI30535.1

XP 023785481.1

XP 023785479.1

XP 023785480.1

NWR51105.1

NXA48737.1

NXA69284.1

NXM44472.1

NWV94486.1

NWU03173.1

NWV75831.1

NWW58923.1

NXR93480.1

NWI07236.1

NXB66267.1

NWT88905.1

NWT12760.1

NXQ75512.1

NXH06013.1

NXN00347.1

NWV37341.1

NWV24659.1

NXH95363.1

NWW81135.1

NXO14160.1

NXA80780.1

NWX63927.1

NXB72245.1

NXY61541.1

NWZ88914.1

NXC03888.1

NXI81974.1

NXS90229.1

NXR21905.1

NWI36687.1

NXR83430.1

NXH26503.1

NXH88398.1

NXJ27474.1

NWI81379.1

NXB26444.1

NXF74985.1

NWV50444.1

NXU13644.1

NWS25543.1

NXQ64584.1

XP 037997098.1

XP 037997101.1

XP 037997097.1

XP 037997102.1

XP 023785482.1

XP 033917561.1

XP 027316530.2

XP 025007585.1

XP 015144304.1

XP 032301467.1

XP 021149414.1

XP 025925479.1

XP 009943341.1

OXB75481.1

XP 009697435.1

XP 010118630.1

XP 009488039.1

NXT11697.1

RMC11500.1

NXU39427.1

KAF4791399.1

NWZ69647.1

NXH44037.1

NXB46505.1

NWX29934.1

NWW32620.1

NXD02618.1

NWR98504.1

NXO77795.1

NXV01590.1

NXM52921.1

NXQ09470.1

OWK62394.1

NXM13605.1

NWH94963.1

NXA85665.1

NXI14295.1

NXP65219.1

NXS29649.1

NWY95218.1

NXD29154.1

XP 021392102.1

XP 030132064.1

XP 030132065.1

XP 037997099.1

XP 037997100.1

NXW68321.1

NWR06880.1

NWZ80403.1

XP 014741438.1

XP 014741437.1

XP 014741439.1

NXH54110.1

NXQ48310.1

XP 032921876.1

XP 032921877.1

NXD36476.1

XP 005048514.1

NXM87618.1

NXC79286.1

NXO33028.1

NWS84461.1

NXP92596.1

NWZ35497.1

TRZ25490.1

NWY44719.1

NWY64294.1

XP 030807577.1

XP 030807576.1

XP 005481247.1

NWQ56216.1

NXL20221.1

NXK58692.1

NWY31602.1

NXF22814.1

NWR16824.1

NWZ04443.1

NXV58998.1

XP 030096865.1

XP 036241127.1

Tree scale: 1

63

Zynema
(UTEX1559, UTEX1560)
Klebsormidium
Chara

Amorphea (Monosiga brevicollis)
Animalia (Oikopleura dioica)
SAR (Nannochloropsis salina, Aureococcus anophagefferens)
Chlorophyta (Pycnococcus provasolii)

might have been
gained via HGT from
Bacteria

Data S1-60



Homogalacturonan (HG) 
Data S1-61



https://itol.embl.de/tree/208127240222263521665352415

GAUT8 (QUA1, AT3G25140)

GAUT1 (AT3G61130)
GAUT2 (AT2G46480)

GAUT3 (AT4G38270)

GAUT4 (AT5G47780)

GAUT6 (AT1G06780)
GAUT5 (AT2G30575)
GAUT7 (AT2G38650)

Atmodjo et al. Galacturonosyltransferase (GAUT)1 and GAUT7 
are the core of a plant cell wall pectin biosynthetic 
homogalacturonan:galacturonosyltransferase complex. Proc 
Natl Acad Sci U S A. 2011 Dec 13;108(50):20225-30. doi: 
10.1073/pnas.1112816108. 

Sterling et al. Functional identification of an 
Arabidopsis pectin biosynthetic homogalacturonan 
galacturonosyltransferase. Proc Natl Acad Sci U S A. 
2006 Mar 28;103(13):5236-41. doi: 
10.1073/pnas.0600120103.

Bouton et al. QUASIMODO1 encodes a putative membrane-bound 
glycosyltransferase required for normal pectin synthesis and cell adhesion 
in Arabidopsis. Plant Cell. 2002 Oct;14(10):2577-90. doi: 
10.1105/tpc.004259. 

Data S1-62 GALACTURONOSYL- TRANSFERASE (GAUT)



Ath|AT5G06050.1
Ath|AT2G39750.1

Ath|AT1G77260.1
Ppa|Pp3c5 20380V3.4Ppa|Pp3c7 9190V3.1Ath|AT1G29470.1Ath|AT2G34300.1

Ath|AT5G64030.1
Ath|AT3G51070.1
Ath|AT1G19430.1

Ath|AT2G40280.1

Ath|AT3G56080.1

Ppa|Pp3c15 10250V3.1

Ppa|Pp3c4 11900V3.1

Ppa|Pp3c20 8850V3.1

Ppa|Pp3c23 2063V3.1

Ppa|Pp3c4 17040V3.1

Mpo|Mapoly0062s0067.1.p

Pma|pm001725g0030

Pma|pm004077g0010

Pma|pm041281g0010

Pma|pm004497g0030

Pma|pm008443.t1

Pma|pm002450.t1

Pma|p
m00

32
70

g0
02

0

Pma|p
m04

01
64

g0
01

0

Pma|p
m00

73
46

g0
04

0

Pma|p
m00

73
46

g0
03

0

Pm
a|

pm
00

66
21

g0
03

0

Pm
a|

pm
00

32
70

.t1

Pm
a|

pm
00

40
77

g0
02

0

Pm
a|

pm
02

27
19

g0
01

0

Pm
a|

pm
00

17
25

g0
04

0

M
en

|M
E0

00
20

7S
02

83
0

Sm
u|

SM
00

01
14

S2
41

41

Sm
u|

SM
00

02
60

S0
99

48

Sm
u|

SM
00

02
16

S0
65

73
S

m
u|

S
M

00
00

66
S

20
41

3
S

m
u|

S
M

00
00

43
S

15
82

4
S

m
u|

S
M

00
00

89
S

23
84

5
C

ol
eo

4 
D

N
29

76
2 

c0
 g

1 
i1

U
TE

X
15

59
|1

42
47

.1
Zc

i|Z
ci

 0
60

07
.1

U
TE

X
1560|09402.1

S
A

G
698-1a|09266.1

A
th|AT1G

13860.1
A

th|AT2G
03480.1

A
th|AT1G

78240.1
M

po|M
apoly0146s0035.1.p

M
po|M

apoly0001s0032.1.p

Ppa|Pp3c24 13610V3.1

M
po|M

apoly0033s0168.1.p

C
br|G

BG
64386.1

Coleo3 DN9487 c0 g1 i2

Sm
u|SM

000305S11803

Sm
u|SM

001539S01464

Sm
u|SM

000017S02917

Sm
u|SM

000022S07198

Coleo2 DN5751 c0 g2 i4

Men|ME000324S05322

Ath|AT3G23300.1

Ath|AT4G14360.1

Ath|AT1G04430.1

Ath|AT5G14430.1

Ppa|Pp3c13 10900V3.1

Ppa|Pp3c3 8490V3.1

Ppa|Pp3c10 14480V3.1

Ppa|Pp3c4 8240V3.1

Mpo|Mapoly0052s0026.1.p

Smu|SM000033S12351

Smu|SM000285S10791

Smu|SM000017S02791

Men|ME000225S03425

Pma|pm004417g0010

Pma|pm008121g0040

Pma|pm002089g0020

Pma|pm004237g0030

Pma|pm010218g0010
Cbr|GBG80217.1
Ath|AT5G04060.1Ath|AT3G10200.1Men|ME000351S05955Coleo4 DN7423 c0 g1 i1

Coleo3 DN6779 c0 g1 i1

Coleo5 DN536 c7 g1 i1

Ppa|Pp3c23 14540V3.1

Ppa|Pp3c8 17420V3.1

Ath|AT4G00740.1

UTEX1559|00307.1

UTEX1560|03255.1

Zci|Zci 06917.1

SAG698-1a|06671.1

Pma|pm002418g0050

Pma|pm007484g0010

Men
|M

E00
01

91
S02

48
3

Ppa
|P

p3
c1

 20
01

0V
3.5

Ppa
|P

p3
c2

 20
08

0V
3.1

Pp
a|P

p3
c2

1 
10

45
0V

3.
1

Pp
a|

Pp
3c

22
 3

27
0V

3.
1

At
h|

AT
4G

10
44

0.
1

At
h|

AT
1G

33
17

0.
1

At
h|

AT
2G

45
75

0.
1

At
h|

AT
4G

00
75

0.
1

At
h|

AT
1G

26
85

0.
1

At
h|

AT
4G

18
03

0.
1

Pm
a|

pm
00

39
49

g0
01

0

P
m

a|
pm

06
72

79
g0

01
0

P
m

a|
pm

00
09

41
g0

05
0

P
m

a|
pm

00
71

10
g0

05
0

P
m

a|
pm

01
91

68
g0

03
0

P
m

a|
pm

00
03

34
g0

08
0

P
m

a|
pm

01
39

08
g0

02
0P

m
a|pm

016132g0030

M
en|M

E
000056S

08364

S
m

u|S
M

000165S
02197

S
m

u|S
M

000075S
21997

S
m

u|S
M

000025S
08369

A
th|AT1G

31850.1

Ath|AT4G
19120.1

Ppa|Pp3c1 19710V3.1

Ppa|Pp3c7 1390V3.1

M
po|M

apoly0012s0079.1.p

M
en|M

E000365S06145

Pm
a|pm

001235g0070

Pm
a|pm

015250g0010

Pm
a|pm

000446g0100

Cbr|GBG62280.1

Cbr|GBG62282.1

Cbr|GBG62278.1

Cbr|GBG78569.1

Cbr|GBG78670.1

Cbr|GBG62603.1

Cbr|GBG86724.1

Cbr|GBG60592.1

Ath|AT2G43200.1

Cbr|GBG83524.1

1.0

1.0
1.0

1.0

0.9
1.0

1.0

0.8

1.0

0.
9

0.7

1.0

0.8

1.0

1.
0

1.0

0.
7

1.0

0.9
1.0

0.
9

1.0

0.9

1.0

0.9

1.
0

0.9

1.0

1.0

1.
0

1.0

1.0

1.0

0.
8

1.0

0.9

1.0

1.0

1.0

1.0

0.8

1.
0

1.
01.0

1.
0

1.0

1.
0

1.
0

1.
0

1.
0

1.0

0.
8

1.00.
9

1.0

1.0

1.
0

1.0

1.0

1.0

1.0

0.
9

0.
9

1.0

1.0

1.0

0.8

1.
0

1.0

1.0

0.9

1.
0

1.0

1.
0

0.9

0.
9

0.
9

1.01.0

1.0

1.
0

1.
0

1.0

0.8

1.0

0.9

0.
7

0.9

0.9

1.
0

1.0

0.9

1.0

1.0

0.9

1.0

1.0

1.0

0.9

1.0

1.0

1.
0

1.0

1.0
1.0

1.0

Tree scale: 1

66

QUA2 (AT1G78240) 
Blast with 16genome + Coleochaete

QUA2 (AT1G78240) 

QUA3 (AT4G00740) 

HG: methylesterified by QUA2, 
QUA3 and GGR3 

QUA2 might have been present in 
the LCA of Phragmoplastophyta

QUA3 (AT4G00740) might have first 
emerged in the LCA of 
Zygnematophyceae and Embryophyta
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acetylation protein at the intersection of pectin 
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XGA

Jensen et al. Identification of a xylogalacturonan xylosyltransferase involved in 
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Notum from animals

Notum deacylates Wnt proteins to suppress 
signalling activity. Kakugawa S, Langton PF, 
Zebisch M, Howell SA, Chang TH, Liu Y, Feizi T, 
Bineva G, O'Reilly N, Snijders AP, Jones EY, 
Vincent JP. Nature 519, 187-92, (2015).



Rhamnogala
cturonan I 
(RG-I)

• RG-I: 20–35% pectin
• GALACTAN SYNTHASE 1 
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• ARABINAN DEFICIENT 1 
(ARAD1) & ARAD2: pectin 
arabinan biosynthesis 
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H, Yagyu K, Takeda A, Takeda Y, Kunieda T, Hara-Nishimura I, 
Kuroha T, Nishitani K, Matsubayashi Y, Ishimizu T. Pectin RG-I 
rhamnosyltransferases represent a novel plant-specific 
glycosyltransferase family. Nat Plants. 2018 Sep;4(9):669-676. 
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Amos R, Atmodjo M, Huang C, et al. Polymerization of the 
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Liwanag et al. Pectin biosynthesis: GALS1 in Arabidopsis 
thaliana is a β-1,4-galactan β-1,4-galactosyltransferase. 
Plant Cell. 2012 Dec;24(12):5024-36. doi: 
10.1105/tpc.112.106625.

Ebert et al. The Three Members of the Arabidopsis 
Glycosyltransferase Family 92 are Functional β-1,4-
Galactan Synthases. Plant Cell Physiol. 2018 Dec 
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Mokshina N, Makshakova O, Nazipova A, Gorshkov O, Gorshkova T. Flax 
rhamnogalacturonan lyases: phylogeny, differential expression and modeling of 
protein structure. Physiol Plant. 2019 Oct;167(2):173-187. doi: 
10.1111/ppl.12880. 
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WP 165708452.1 WP 052012075.1 WP 039485801.1 WP 182912443.1 RJL16466.1

PWD63142.1 WP 181374402.1 WP 193438355.1 ASY76018.1 WP 174871939.1 WP 185890176.1 WP 174868622.1 WP 174866528.1 ASY82222.1 WP 192870339.1 WP 174877101.1

WP 125233311.1 WP 185894038.1 WP 180745204.1 TAI96242.1 WP 193554810.1 TAI96718.1 WP 180790563.1

POY59040.1 WP 103861369.1

WP 188246686.1 MBD0845301.1

WP 170309986.1 WP 103941839.1 WP 181919108.1

WP 039470897.1 WP 048329146.1

WP 190306449.1 KAA3668974.1

WP 193554779.1 TAI80174.1

WP 180744486.1

WP 191089092.1

WP 182812596.1

WP 180781232.1 WP 039543469.1 WP 052239043.1 KHT26931.1

WP 189645111.1 RRO10758.1PLY37747.1 WP 189645175.1 RRO22018.1

RRO07234.1 WP 189654455.1 RRN96944.1WP 116162467.1 WP 189338691.1

WP 161503085.1

WP 180999151.1 POE10177.1 WP 180999200.1WP 103160556.1 POE19729.1WP 181000694.1 POD96767.1

POD93773.1 WP 172450523.1

WP 181002491.1 POE21563.1

KGA42756.1 WP 044204020.1 WP 180999095.1 POE05129.1 WP 193554740.1 WP 119158909.1

WP 180829886.1WP 039491101.1

WP 161530328.1 WP 198997410.1

KHT32157.1 WP 052235301.1

WP 029367514.1 WP 010295742.1

WP 192900771.1 WP 109225339.1 WP 180782906.1

QQK74015.1 WP 170310703.1

KHS85640.1 WP 052439633.1

RJL46459.1 WP 039534658.1

WP 161510039.1

WP 039355484.1 WP 052201280.1

WP 025919835.1 WP 049825608.1 WP 050512674.1 WP 033070934.1 MBI0470953.1 WP 014698777.1 WP 181021257.1WP 012822637.1 RKO82321.1 WP 103807869.1 WP 198337646.1 MBI0550477.1 TKY80550.1 WP 193555683.1

WP 107167815.1 AOR63961.1 WP 005971721.1

WP 039297583.1 ATY92979.1

WP 189339553.1 WP 039290088.1

WP 189315170.1 WP 048258796.1

WP 011092411.1 WP 043878125.1

KFX11733.1 WP 048018356.1

WP 189339568.1

WP 052012512.1 KFX06016.1 WP 039303503.1 WP 129712870.1 WP 197730554.1 WP 129704818.1

WP 052198319.1 KHN53732.1

WP 136165683.1

WP 095849144.1

WP 121553318.1

WP 137241491.1 WP 137230654.1 WP 191914782.1 WP 191922513.1

HCZ39884.1

KKF35889.1 WP 016192018.1 AXF78817.1

WP 119938057.1 WP 123347656.1 ROP62136.1

WP 123252806.1WP 123250579.1 WP 033570307.1

WP 071842468.1 AIR69111.1 KHN59024.1 WP 072035273.1

WP 071603911.1 WP 071605157.1WP 100849007.1 WP 072093492.1 WP 161130675.1 WP 107758762.1 WP 121479741.1

WP 077246431.1

WP 161453158.1 WP 171851278.1

WP 171852976.1WP 038900447.1 WP 171861832.1

WP 038910398.1 WP 033111652.1 Q8RJP2.1

WP 022632358.1WP 057084061.1 WP 038921890.1

WP 192990480.1 WP 161132374.1 WP 103415921.1

WP 024104792.1 WP 109105034.1

WP 110370728.1

WP 023639034.1 WP 019844403.1

WP 038913271.1 WP 038915651.1

WP 168363325.1

WP 012770901.1WP 143838402.1

WP 033576073.1

WP 027712948.1

WP 040002243.1

WP 180706237.1 WP 067486602.1

WP 125258444.1

WP 021014621.1

WP 161132300.1 WP 029729490.1 WP 103415874.1 WP 109105250.1 WP 024105906.1

WP 192991282.1

ACT06995.1 WP 038927008.1

WP 033575504.1

WP 143838144.1

WP 040000946.1

WP 027712103.1

WP 168365720.1 WP 016941337.1 WP 038908009.1

WP 038904388.1

WP 102801745.1 WP 019845091.1WP 012884769.1 WP 168362513.1

WP 035341940.1

WP 125259546.1

WP 051229414.1

OAT52323.1 WP 083965160.1

WP 077248600.1 WP 167576054.1 ASG63525.1 NEY25380.1

WP 018606159.1

ENN80816.1

XP 019754043.1

ENN82424.1 XP 019769975.1 ERL93961.1

XP 019760767.1 ENN76668.1 ERL90545.1

XP 019760808.1

ERL90546.1 XP 019760809.1

XP 019760811.1 ERL90547.1

ERL89559.1 ENN74713.1

XP 019764436.1 XP 019753355.1

ENN81234.1 XP 019753354.1 XP 019764435.1

XP 033229104.1

XP 033229094.1

XP 033222739.1

XP 033223812.1

XP 033222743.1

XP 033222742.1

XP 033223157.1

AXF77656.1

WP 068717966.1

WP 003649267.1 WP 195212005.1 WP 049161953.1

WP 101890460.1 WP 113576194.1

WP 077410191.1 WP 048686076.1

WP 025080460.1

WP 199282395.1 WP 046326494.1WP 038520499.1 WP 109917822.1

WP 187159868.1

WP 103752529.1

WP 137612062.1

WP 187157395.1

WP 088770392.1

WP 003640138.1 WP 105921245.1

WP 137642569.1

WP 057871150.1

WP 174792049.1

WP 048593934.1 WP 013773279.1 WP 015695421.1

WP 015694535.1

RRF99055.1

WP 181185767.1 PRO86908.1

ASG79905.1 WP 191982832.1

WP 003640136.1

WP 137642567.1 WP 119326612.1

WP 187157392.1

WP 057871151.1 KRM07052.1

WP 174792050.1

HBT78804.1

HBT78802.1

WP 175490591.1

WP 090939716.1

WP 071611430.1

WP 191767872.1 WP 185966802.1

MBE5960468.1

NLK74175.1

HAN44887.1

WP 150130515.1 KIF78257.1

WP 198523914.1

WP 073498318.1

NUS11979.1

NUP37755.1

WP 179790926.1

WP 040026765.1

WP 121160948.1

WP 192769060.1

WP 170023563.1

MSU24308.1

WP 167065729.1

WP 171681483.1

WP 161407478.1 WP 145666056.1

GER85100.1 WP 151729638.1

MBE3565308.1 RAQ97157.1 WP 112431313.1

WP 176728966.1 WP 081839027.1

BBH93641.1

MBA2393142.1

MBA2393641.1

WP 057308787.1

WP 051624114.1

KAB2104376.1 RYN62812.1 RYN75451.1 RYN99655.1 RYN49882.1 XP 028510334.1 RYN27884.1

RYO09466.1 RYN37623.1 XP 018381962.1 OWY49635.1 KAF7673039.1

RII19200.1 RAR10708.1 KNG46372.1

EFQ87489.1 KAE8836370.1KAE8839921.1 CAA9956778.1

XP 001932567.1

KAA8627793.1

RMZ73593.1

XP 001793232.1

KAF1838174.1

KAF3042585.1 KAF3034408.1

XP 033443675.1

KAF3007739.1

OSS53826.1

XP 033557034.1

KZM22851.1 KAF9702009.1

KAF1354085.1

XP 007707683.1

XP 014556539.1

XP 014078139.1

XP 007683897.1

XP 007698131.1

XP 008027271.1

XP 003845597.1

KAF2846106.1

KAF1912836.1

KAF2030903.1

KAF2822834.1

OAL00965.1

OAL51538.1

KAF1848789.1

KAF1940090.1

XP 033529315.1

PSN72622.1

KAF2003325.1

XP 018032412.1

KAF9732356.1

KAF2440108.1

KAF1978961.1

KAF2680473.1

KAF1948784.1 KAF2635194.1

XP 033686428.1

XP 033377589.1

KAF2740570.1

KAF2261475.1

KAF2795859.1

KAF2715454.1

XP 033539483.1

KAF2188583.1

KAF2648063.1

THY22530.1

THW75588.1 TIA58613.1

THW79647.1

THZ00284.1

THW46425.1

TIA07880.1

THZ74670.1

THX04692.1 XP 029755853.1

THW44135.1

THY00302.1

OBW66777.1 THZ80206.1

THX54876.1 THX84780.1

THW38186.1

THZ96887.1

THV67908.1 THY31784.1

THY52146.1

THZ00258.1

THW17600.1 THY56645.1 TIA07834.1 THZ06703.1THV92185.1 THX28673.1 THZ09294.1

THX44214.1

THX54974.1 TIA81187.1 THV89931.1THZ20416.1 TIA37971.1

THV79861.1

THY58926.1

THX09193.1

THZ36415.1

XP 033536029.1

KAF2399009.1

XP 033394664.1

XP 747123.1 KAF4289176.1 KEY77962.1 KAF4258629.1

XP 001261704.1 KAF4212999.1 KAF4232470.1

XP 024678615.1 XP 033415936.1GFF81331.1 GAQ12260.1 KAF4168812.1

KAF7168363.1 KAF7128577.1

RHZ51303.1

RLL98899.1

GFF38071.1 GFF37884.1 GFG22336.1 GAO86251.1 KAF7155377.1 KAF7175137.1

XP 026616415.1

KKK16946.1 KKK17913.1

GES65207.1

XP 001217196.1

KAF9895165.1

XP 024706836.1 OJJ34560.1

EPS32699.1

KAF7714665.1

KKY32233.1

KFA51404.1

KEY74613.1

KFA79218.1

RAK76945.1

XP 025506664.1 XP 025445700.1XP 020061351.1

PYI25685.1

XP 025493051.1

XP 025531215.1

XP 025556055.1

KAF3903108.1

EPS36158.1

KAE9973502.1 KAE9979273.1

TLD29961.1 TID19445.1

QDS70498.1

KAF2400945.1

KAF2674978.1

KAF2429048.1

KAF2093322.1

CZR65673.1

KAE8445431.1

KAF8860530.1

KAF4616249.1

KAE9362659.1

PBP28439.1

KFY39346.1 KFY04970.1 KFY00285.1 KFY13776.1

KFY65755.1

THW14041.1 THW54740.1 TIA14784.1 THY94542.1 THY02189.1 TIA04229.1 THZ20218.1

THX29547.1 THW29685.1 THV92258.1 XP 029761781.1 TIA43585.1 TIA30715.1

THY92746.1 THX71643.1 THV81278.1 THW94571.1 THZ29016.1 TIA69507.1

THX06142.1

THX21135.1 THW96422.1

THY46379.1

THZ65934.1

THV65912.1 THY31442.1 THW70088.1 THY73009.1 THZ63503.1 THX77027.1

THW14361.1 THW87682.1 THW33442.1 THX72408.1THW34801.1

THZ74000.1

TIA08648.1

THX53289.1

THY11810.1

XP 013427279.1

XP 013345020.1

TKX25275.1 PSK55299.1

PNS17664.1

KAF2221824.1

KAF4550304.1

XP 033602278.1

OAL47137.1

KAF2709071.1

KAF2800762.1

KAF2026874.1

KAF2847102.1

KZM23196.1 KAF9692427.1

KAF3049417.1

XP 033444628.1

OSS54421.1 KAF3005903.1

XP 033564859.1

XP 033521086.1 KAF2450835.1

XP 018036233.1

KAF1851256.1

PSN69554.1

KAF4840156.1

KAF4826732.1

KAF0330796.1KAF3801847.1 EQB58099.1

XP 037172294.1 KAF4811738.1 KAF4904042.1 KAF4885501.1 XP 031878088.1 XP 036488431.1

KAF4901586.1 KAF9873322.1

TEA16148.1

TDZ16818.1 TDZ75201.1

KAF6816376.1 KAF6829253.1 KAF6827196.1

XP 036586301.1

KZL63891.1 OHW96108.1

KZL66936.1

TKW52340.1

TQN66095.1

XP 018159335.1

EXF84914.1 KXH43417.1

KXH34263.1

KXH42369.1

XP 035334404.1

XP 022473492.1

OLN97954.1

RSL97751.1 RSL94056.1

RSL86548.1

RMJ19306.1

RSL55354.1

XP 003042611.1

KAF4468420.1

KAF5012762.1

KAF4973280.1

KPM45229.1

KAF3356748.1 KAF3350912.1

CRK11658.1

ORY65174.1

XP 007842007.1

KAF7516776.1

TID25989.1 TLD38092.1

RDI78323.1

KAE9981356.1

QDS73413.1

KAF3759994.1

PSR78975.1

KUI54168.1

KUI69670.1

ROV98686.1

KKY30841.1

POS70680.1

XP 014175953.1

KAB2569132.1 XP 035372919.1

XP 020129780.1

KKY22202.1

KAF4304503.1

EOD43922.1

KZV60869.1

VDC05948.1

VDB87394.1

XP 033397559.1

TVY89241.1 TVY15723.1

TVY33448.1

XP 031007954.1

TVY82139.1

RDW84901.1

RDW78251.1

PVH82650.1

XP 033438931.1

OTB20710.1

KIM96043.1

KAF2094373.1

KAA8913077.1

RPB11813.1

XP 002493451.1 ANZ76280.1

XP 006687712.1

OZJ04144.1

OZJ06064.1

KAB8246584.1

OOO05025.1

XP 001825627.1 KOC17328.1 RMZ39597.1 RAQ57175.1 RAQ40820.1 EIT72890.1 KAF7631361.1

KAB8275234.1 PIG82827.1 KAE8343202.1

KAB8213825.1

KAE8332751.1

KAB8211902.1 KJK63941.1 KAE8309969.1

KAE8421374.1 XP 031923540.1

XP 031916892.1

KAE8165667.1

KAF7587719.1

KAE8151460.1

OBT40757.1

OBT82652.1

XP 025532433.1

KAF4814477.1 KAF9872032.1

KFX98823.1

MBD5262646.1 MBD5262099.1

MBD5420834.1

MBD5285637.1 MBD5267503.1

MBD5254181.1 MBD5249992.1 MBD5344023.1

MBD5266375.1

WP 172178174.1

WP 172272623.1

WP 074759890.1 WP 198021258.1 WP 091818487.1

CDB83287.1 WP 195207268.1

MBD3187955.1

MBI5344848.1 MBI5810377.1 NLW55507.1

WP 159445046.1 BAV08848.1

WP 116735106.1

WP 146832106.1

WP 188955596.1

WP 167287616.1

MBC7889005.1

OYY21656.1

OYU54001.1

NOT94511.1

WP 166553665.1

WP 131329008.1

MBC8052140.1

MBC7912833.1

OJU65722.1

AKC81568.1

HHY84402.1

WP 095984512.1 HHS38290.1

XP 023429207.1 KLO97679.1

QGI94046.1 KLP01443.1 KLO91229.1 XP 031079388.1 CVK87085.1 KAF5656214.1

KAF5641097.1

KAF5567124.1 KAF5717452.1 KAF5966293.1 XP 018749347.1 KAF5989909.1 KAF5247846.1 XP 037203903.1 KAF5689392.1 PNP84687.1 KAF4502096.1 KAF5587047.1 KAF5593311.1 KAF5679008.1 KAF5563337.1 KAF4442918.1 XP 036538772.1

EMT68332.1 XP 031068949.1

XP 031051109.1 XP 031051110.1XP 018243653.1 XP 018243654.1 RKL04208.1 EWZ48273.1 RKL08911.1

TXC07639.1 XP 031068950.1

KAF4944920.1

QKD49944.1 EWZ48274.1

ENH68590.1

EXA42168.1 RKK81683.1 TVY77321.1 EGU85495.1 EXL80275.1 EXL80274.1

KAF4345241.1

KAF4449816.1

VTO93376.1 EYB33149.1 XP 011324741.1 KAF5233919.1

QPC62043.1 PTD04955.1 QPC79455.1 XP 009252270.1

KPA44980.1 RGP73000.1

XP 025593350.1 OBS21911.1

RGP79956.1

RFN49526.1

XP 031017538.1

CEG04229.1

KAF4992012.1

KAF5660427.1

KIL91493.1

KAF4972074.1

KAF5026519.1

RSM15213.1 RSL89208.1 RMJ19831.1

RSL71184.1 RSL93733.1

RTE79974.1

RSL69467.1

XP 003050105.1

KAF4466320.1 KAF4983185.1

KPM43995.1

PKS08728.1

ELQ39969.1 XP 003711890.1

QBZ58754.1

XP 029752840.1

XP 030988246.1

KFA77731.1 KFA55047.1 KEY73344.1

KFA62173.1

KAF9747209.1

XP 018161040.1 CCF33373.1

TQN71993.1

TIC99244.1

TKW55462.1

KZL74929.1

KZL87757.1

KDN69642.1

XP 008094745.1

TDZ61064.1 TEA20794.1 TDZ38941.1 OLN88170.1

KAF6844486.1 KAF6835196.1 KAF6820255.1 KAF9881729.1

XP 036588464.1

XP 031887477.1 KAF4941673.1

KAF4828772.1

XP 036497150.1EQB49083.1 KAF3803200.1

KAF0322223.1

KAF4857066.1 KAF4809511.1 KAF4874990.1 XP 037181596.1

KAF4920215.1

KXH32273.1

KXH29320.1

XP 035327351.1

EXF80350.1 KXH65502.1

XP 022479295.1

XP 009658000.1 RXG44681.1 KAF3348111.1 KAF3360675.1 CRK27831.1 CRK23436.1 XP 003001203.1

XP 028495038.1

XP 007916256.1

OIW28428.1

KAB5535211.1

RKU48859.1

XP 030993721.1

RYP21796.1

RYO85774.1

RYP54878.1

RYP62117.1 RYP73488.1

RYP17000.1 RYP65383.1

XP 033436818.1

OTB20031.1

OTB08203.1

OTA96060.1

OTA63601.1

KXJ85533.1

ORY62975.1

CZT11037.1 CZT07988.1 CZT52977.1

PVH78527.1

PBP28411.1

OWP00184.1

TVY82067.1

KIM96046.1

RDW76127.1

RDW82802.1

OCL03567.1

XP 007783006.1

KAE9964509.1

KAE9989432.1 KAE9973966.1 RDI76497.1

TLD22605.1

TID15639.1

QDS76559.1

KFX88658.1

KFY34828.1

THX89628.1 THZ45477.1

THY50117.1 THX14463.1 THY45580.1

THX40163.1

THV95706.1 THY67219.1

THX56396.1

THZ75704.1 TIA41976.1

THX11798.1 THY93027.1

THY97546.1 THW94784.1

THX34455.1 THW36364.1 THX76163.1 THY92075.1 THV75050.1 THW77193.1 TIA26650.1 THY19779.1 THW21760.1 THZ13261.1 TIA85633.1

THV98930.1 TIA30760.1 THW67090.1

THY28009.1

THW92069.1

THY00757.1

THV84109.1

THW21727.1 THZ91183.1 THY13670.1 XP 029762141.1

TIA28221.1

XP 013341189.1

XP 013430832.1

KEQ62321.1

KAF3051771.1 KAF3040469.1

XP 033450190.1

XP 033563016.1

KAF9700517.1

KZM24859.1

KAF1347330.1

XP 018039675.1

KAF2446629.1

KAF9733503.1

KAF2108041.1

KAF2005154.1 KAF2651440.1

XP 003651267.1

SPQ19815.1

KAE8328080.1

KJK65827.1

ORY59706.1

ROW02491.1

ROW00262.1

KUI72069.1 KUI59530.1

POS76973.1

KKY31171.1

PSR77308.1

KAF3763905.1

KKY19972.1

TKX18145.1 PSK35936.1

PNS16566.1

KAF2220392.1

KAF4554947.1

PGH18347.1

RMY99901.1

RMZ21638.1

RMY83948.1

RMY29290.1

RMZ22436.1 OTA22785.1 RMY86456.1

TKA24207.1

KAF7191455.1

KXS96673.1

XP 007931247.1

XP 033667180.1

XP 016757031.1

KAF2766955.1

RBQ90690.1 XP 018760259.1RBQ76985.1 RBR05225.1

KAF5603269.1 KAF5686325.1 KAF5965240.1 KAF5697536.1

KAF5568774.1

XP 037198779.1 PNP76598.1

KAF5581643.1

KAF5534579.1

KAF4494974.1 KAF5239338.1

KAF5987498.1

KAF5658771.1

XP 036534949.1 KAF5552178.1

RKL50826.1

XP 031078399.1 CVK85286.1 RBA14668.1

KAF5649879.1

CVK85770.1

SCO42522.1 SCN87449.1 KLO85254.1
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XP 008781312.1

PKU77668.1

XP 028551554.1

XP 020679908.1XP 028551553.1

XP 020597314.1

XP 020576578.1

KAG0454369.1KAG0453281.1

PKA46203.1
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KAF5818657.1

KVH98834.1XP 024972696.1

PWA71112.1

GEV37391.1

XP 023746602.1

PLY64152.1
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RXH92568.1TQD93944.1
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KAB2628728.1
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XP 024169233.1XP 024169234.1PRQ20951.1
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XP 023535231.1XP 023535230.1
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KAA0038655.1
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XP 030480597.1
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BAT81685.1KOM47521.1
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XP 029129396.1XP 020227779.1KYP57374.1
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RZC26094.1
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GAU45220.1
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XP 027187687.1XP 004490462.1
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KAE9595997.1
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QHO30202.1
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QHO30203.1QHN94322.1
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KAF7817053.1

KJB58820.1XP 012445513.1MBA0595639.1KJB58821.1

PPD77877.1

TYH72221.1

KAB2030416.1TYI82633.1

MBA0775376.1

MBA0623724.1

MBA0566030.1

MBA0720782.1

MBA0691790.1MBA0866497.1

MBA0808265.1MBA0837102.1
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KAB2082855.1TYH17954.1TYI28310.1

PPS03515.1

KHF97678.1

TYJ35365.1TYI28309.1

XP 016748915.1
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KAE8659231.1

KAE8658678.1

XP 007018290.2EOY15515.1
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XP 022768492.1
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XP 011016989.1

KAF9862185.1
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GAV85399.1
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XP 023875540.1KAF3958590.1
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XP 017645243.1
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OMO57560.1
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KAB5568802.1
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OAO98321.1CAA0396356.1
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EFH45979.1XP 002869720.2
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XP 013690522.1XP 009140666.1
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ESQ54885.1

XP 024005351.1
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KFK29690.1
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KAF3589116.1

XP 022576330.1
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ESQ35875.1
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VDD55726.1

KAF3498094.1
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ESR47017.1
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KAB2096782.1

XP 016703155.1
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RGXT3 (At1g56550) 

pectic rhamnogalacturonan-II

RGXT2 (At4g01750) 
RGXT1 (At4g01770)

RGXT4/MGP4 (At4g01220) 

α-1,3-xylosyltransferases

Egelund et al. Arabidopsis thaliana RGXT1 and RGXT2 
encode Golgi-localized (1,3)-alpha-D-xylosyltransferases
involved in the synthesis of pectic rhamnogalacturonan-II. 
Plant Cell. 2006 Oct;18(10):2593-607. doi: 
10.1105/tpc.105.036566.
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MAX27755.1
XP 009033841.1

RZO62262.1
HBQ19128.1
QED30007.1
RZO58429.1
HBQ19671.1
RZO48494.1
HBQ18189.1
CAA6828577.1
HIE29379.1
MBI98138.1
MBR91058.1
MBC8324200.1
HFL68165.1Tree scale: 1
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At3g09540       PL1_12     AAF23285.1
At3g55140       PL1_12     CAB75748.1
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