
X2

sect. Aspergilloides

sect. Lanata-Divaricata

sect. Exilicaulis

sect. Canescentia

sect. Chrysogena

sect. Chrysogena

sect. Penicillium

sect. Robsamsonia

sect. Turbata
sect. Paradoxa

sect. Brevicompacta

sect. Brevicompacta
sect. Ramosum

sect. Sclerotiorum

sect. Cinnamopurpurea

sect. Citrina

P. flavisclerotiatum CN188A7
P. flavisclerotiatum CBS137749T

P. spnov CN028G7
P. cannoniae MSTFP2585T

P. fuscum CBS29562T

P. tsitsikammaense CN028H8
P. tsitsikammaense CBS32871T

P. tsitsikammaense CN028F5
P. turcosoconidiatum CN186H3
P. turcosoconidiatum CBS138557T

P. turcosoconidiatum CN183H7
P. clavistipitatum CN028G4
P. clavistipitatum CBS138650T

P. clavistipitatum CN186E7
P. species CBS137729

P. athertonense CBS138161T

P. brunneoconidiatum CN188B8
P. brunneoconidiatum CBS137732T

P. ardesiacum CBS497.73T

P. kiamaense CBS137947T

P. glabrum CN186C9
P. jiangsuense CGMCC327294T

P. glabrum CN181F3
P. glabrum CN024A4

P. glabrum CN183D4
P. frequentans CBS105.11T

P. glabrum CN181G6
P. glabrum CBS125543T

P. bussumense CBS138160T

P. glabrum CN192H3
P. crocicola CN182B2

P. crocicola CN183A4
P. crocicola CN186H7

P. crocicola CN206E2
P. crocicola CN182C2

P. crocicola CN186E5
P. crocicola CN187G6
P. austroafricanum CN193F9
P. austroafricanum CBS137773T

P. austroafricanum CN028E8
P. austroafricanum CN188B1
P. austroafricanum CN188C7

P. austroafricanum CN183E8
P. jejuense CN023E8
P. jejuense CN191I7
P. jejuense CBS138646T

P. grevilleicola CBS137775T

P. subspinulosum CN182A9
P. subspinulosum CN192A7
P. trzebinskii CN193C1
P. subspinulosum CN044I2

P. roseomaculatum CBS137962T

P. sterculiniicola CBS122426T

P. subspinulosum CBS137946T

P. longicatenatum CN184F8
P. longicatenatum CBS137735T

P. longicatenatum CN184B7
P. longicatenatum CN186D8

P. infra-aurantiacum CN187H8
P. infra-aurantiacum CBS137747T

P. infra-aurantiacum CN182A8
P. nfra-aurantiacum CN183I2

P. infra-aurantiacum CN187H1
P. infra-aurantiacum CN187I5
P. malmesburiense CN187H3
P. malmesburiense CBS137744T

P. malmesburiense CN187F2
P. spnov CN044E2
P. sublectaticum CBS138163T

P. mattheeae CN188H7
P. mattheeae CMW56388T

P. saturniforme CBS122276T

P. spnov CN193B6
P. lividum CBS347.48T

P. shihii CGMCC325168T

P. amaliae CN023G2
P. amaliae CBS134209T

P. amaliae CN186H4
P. amaliae CN184G1
P. amaliae CN184E2

P. lilacinoechinulatum CN193A6
P. lilacinoechinulatum CBS454.93T

P. bilaiae CN025A1
P. bilaiae CN192F9

P. bilaiae CBS221.66T

P. adametzii CN181E7
P. adametzii CBS209.28T

P. adametzii CN181F2
P. adametzii CN181I8

P. limae URM7706T

P. restingae URM7075T

P. guanacastense CN213F1
P. guanacastense  CN206F8
P. dazhouense CGMCC325155T

P. guanacastense DAOM239912T

P. austrosinicum CN042I4
P. maximae CBS134565T

P. austrosinicum HMAS248734T

P. jacksonii CN197G2
P. jacksonii CN206G5

P. jacksonii DAOM239937T

P. jacksonii CN026I6
P. jacsonii CN205I6
P. viticola CN188H4
P. viticola JCM17636T

P. spnov CN182I9
P. spnov CN206D5

P. monsserratidens NRRL35840T

P. idahoense CBS341.68T

P. saanichanum DAOMC251850T

P. pasqualense CN184D3
P. pasqualense CBS126330T

P. pasqualense CN044B6
P. pasqualense CN192F7

P. pasqualense CN183C3
P. vancouverense CN044G9
P. vancouverense CN206B9
P. vancouverense CBS126323T

P. vancouverense CN206B1
P. wellingtonense CBS130375T

P. spnov CN205I3
P. spnov CN205I9

P. raphiae CN024D9
P. raphiae CBS126234T

P. ubiquetum CN193G6
P. ubiquetum CN206B3
P. ubiquetum CN191D4
P. ubiquetum CBS126437T

P. westlingii CN191G8
P. westlingii CN193G7
P. westlingii CBS231.28T

P. westlingii CN183F5
P. westlingii CN181H3

P. nothofagi CBS130383T

P. cosmopolitanum CN182H2
P. cosmopolitanum CBS126995T

P. outeniquaense CN024A3
P. outeniquaense CMW56387T

P. waksmanii CBS230.28T

P. pancosmium CN193C4
P. pancosmium CBS276.75T

P. pancosmium CN187F5
P. acidogenicum CGMCC325421T

P. spnov CN191D3
P. spnov CN184B5
P. spnov CN193F7
P. cairnsense CN183A7

P. cairnsense CN206A1
P. cairnsense CBS124325T

P. manginii CN206F9
P. manginii CBS253.31T

P. sizovae CN024G6
P. sizovae CBS413.69T

P. sizovae CN027E7
P. sizovae CN188D8

P. tropicum CBS112584T

P. tropicoides CBS122410T

P. anatolicum CN182E7
P. anatolicum CBS479.66T

P. vaccaeorum CN187D9
P. vaccaeorum CBS148.83T

P. vaccaeorum CN182F5
P. vaccaeorum CN191C6

P. cf vaccaeorum CN184B3
P. sanguifluum CBS127032T

P. sumatraense CN024E9
P. shanghaiense CGMCC327295T

P. spnov CN182C4
P. dokdoense MRC SF 013606T

P. copticola CBS127355T

P. spnov CN191C3
P. terrigenum CBS127354T

P. cf brefeldianum CN193D8
P. brefeldianum CBS235.81T

P. spnov CN183E1
P. ortum CBS135669T

P. cremeogriseum CN193C2
P. cremeogriseum CBS223.66T

P. raperi CN193D1
P. raperi CBS281.58T

P. cf pochefstroomense CN182B5
P. cf pochefstroomense CN186I7

P. curticaule CBS135127T

P. spnov curticaule CN181I9
P. pulvillorum CN191I2
P. pulvillorum CBS280.39T

P. spnov CN192C7
P. spnov CN184E3
P. annulatum CN191I5

P. annulatum CN191I6
P. subfuscum CN182F9
P. subfuscum CMW56196T

P. subfuscum CN181E8
P. panissanguineum DAOMC250562T

P. skrjabinii CN183G7
P. skrjabinii CN024F3

P. skrjabinii CBS439.75T

P. jianfenglingense CN183B4
P. jianfenglingense CBS144640T

P. griseopurpureum CBS406.65T

P. rubriannulatum CBS144641T

P. cf restrictum CN184H4
P. silybi CBS147777T

P. cf restrictum CN184A4
P. meridianum CBS314.67T

P. rhizophilum CBS149737T

P. cf restrictum CN043E8
P. cf restrictum CN192E5

P. cf restrictum CN186G8
P. cf restrictum CN187A5
P. philippinense CBS623.72T

P. cf restrictum CN187A7
P. gracehopperae BRIP74906aT

P. allaniae BRIP74886aT

P. katangense CBS247.67T

P. cf restrictum CN187B1
P. arabicum CBS414.69T

P. archerae BRIP72549cT

P. cf restrictum CN183D2
P. chalabudae CBS219.66T

P. melinii CN192E2
P. melinii CN192G5

P. melinii CBS218.30T

P. melinii CN028E9
P. melinii CN028F9

P. aotearoae DAOMC250538T

P. spnov CN181I4
P. xanthomelinii CBS139163T

P. cf. aotearoae CN188D1
P. diabolicalicense DAOMC250542T

P. spnov CN028G8
P. spnov CN188A5

P. spnov CN184G6
P. spnov CN193I8

P. smithii CBS276.83T

P. hemitrachum CN187I8
P. hemitrachum CN188A4
P. hemitrachum CBS139134T

P. cf rubefaciens CN024I2
P. cf rubefaciens CN192H8

P. rubefaciens CN192H2
P. rubefaciens CBS145.83T

P. momoi CN028B5
P. momoi CBS139157T

P. momoi CN192C5
P. spnov CN024A8
P. spnov CN182C1
P. repensicola CBS139160T

P. subturcoseum CBS139132T

P. spnov CN187G3
P. spnov CN193I2
P. consobrinum CBS139144T

P. spnov CN184E9
P. corylophilum CN023F7
P. corylophilum CN187E5

P. corylophilum CBS312.48T

P. spnov  CN043A3
P. spnov CN183D5

P. fagi CBS689.77T

P. allsoppiae CN186C7
P. spnov CN183H9

P. allsoppiae CN192E8
P. allsoppiae CN043I4
P. allsoppiae CBS138943T

P. scottii CN187E8
P. eickerii CBS138939T

P. scottii CBS138951T

P. scottii CN028D9
P. cf allsoppiae CN187H2

P. allsoppiae CN184D7
P. corvianum CN193B9
P. corvianum DAOMC250517T

P. corvianum CN186F8
P. corvianum CN206D2

P. murcianum CN186D9
P. radiatolobatum CBS340.79T

P. radiatolobatum CN183G5
P. murcianum CBS161.81T

P. canescens CBS300.48T

P. cf janczewskii CN028G2
P. cf janczewskii CN182E1

P. spnov CN186H1
P. antarcticum CN182D4
P. antarcticum CBS100492T

P. antarcticum CN025B9 
P. doidgeae CBS138947T

P. coralligerum CBS123.65T

P. nucicola CN182G2
P. nucicola DAOMC250522T

P. nucicola CN186F9
P. claroviride CN181G5
P. claroviride CMW56197T

P. pole-evansii CBS138946T

P. novaezeelandiae CN192D9
P. novaezeelandiae CN187F8

P. novaezeelandiae CBS137.41T

P. spnov CN188F6
P. cf janczewskii  CN191F8
P. griseoazureum CBS162.42T

P. cf janczewskii   CN043C4
P. linzhiense Z863T

P. janczewskii CBS22128T

P. dunedinense CBS138218T

P. rubens CN182C7
P. rubens CN192I1
P. rubens CBS129667T

P. vanluykii CN188F2
P. vanluykii CBS131539T

P. tardochrysogenum CBS132200T

P. flavigenum CN193H2
P. flavigenum CBS419.89T

P. desertorum CN183F9
P. desertorum CBS131543T

P. spnov CN191C9
P. dabashanicum CGMCC325154T

P. crustosum CN183G2
P. crustosum CBS115503T

P. expansum CN181G1
P. expansum CN182H1
P. expansum CBS325.48T

P. marinum CBS109550T

P. compactum CN192G4
P. compactum AS315411T

P. keayae MSTFP2043T

P. coprophilum CN043D6
P. coprophilum CBS110760T

P. brevistipitatum AS36887T

P. cf bovifimosum CN028I8
P. bovifimosum CBS102825T

P. balearicum CN186G4
P. balearicum CBS143044T

P. brevicompactum CN204D2
P. brevicompactum CBS257.29T

P. brevicompactum CN193H6
P. brevicompactum CN027E5
P. kongii AS315329T

P. neocrassum CBS122428T

P. fennelliae CBS711.68T

P. bialowiezense CN018D6
P. bialowiezense CN206B8
P. anthracinoglaciei EXF11443T

P. bialowiezense CBS227.28T

P. bialowiezense CN206G2
P. spnov CN206D1

P. virgatum CN183D8
P. virgatum CBS114838T

P. cf xyleborni CN206F6
P. xyleborini CMW56800T

P. buchwaldii CN188G2
P. buchwaldii CBS117181T

P. spathulatum CN184C8
P. spathulatum CBS117192T

Aspergillus niger CBS554.65T
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Fig 1. Maximum likelihood tree based on 
beta-tubulin, showing identities of Penicillium 
strains isolated during this study. The tree was 
rooted to Aspergillus niger CBS 554.65T. 
Strains included in this study are 
shown in bold. Bootstrap values above 80% 
are displayed on the appropriate branch. 
T = ex-type
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• A total of 110 soil samples were collected from 35 collection sites 
spanning 6 biomes and 27 bioregions 

• 850 strains of Penicillium were isolated, identified and 
preserved

• Strains represented 140 species, classified in the 2 subgenera, 17 
sections and 43 series

• We identified 37 potential new species
• Genomes for all species have been sequenced and will greatly contribute
to future knowledge on the genus

• High infraspecies variation identified in this study will allow for more robust
 species identification in the future
• This study contributes knowledge towards Penicillium species distributions 
and confirms the Western Cape as a hotspot for Penicillium diversity.

Results and Discussion

Materials and Methods

The aim of this study was to conduct a comprehensive survey to uncover
the diversity of Penicillium lurking at the southern tip of Africa.

Aim

• South Africa is a megadiverse country, having 3 of the worlds 36 
biodiversity hotspots and ± 24 000 plant species, 50% of which are 
endemic1, 2

• This botanical diversity seems to translate into fungal diversity with 
Penicillium that is very diverse especially in the Western Cape

• Of the 611 currently accepted species, 242 have been recorded in 
South Africa, of which 47 were described as new3, 4, 5, 6, 7

• Data indicate that many new species are still undiscovered.
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