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THE PHYLOGENETIC POSITION OF TILLETIA NIGRIFACIENS

James H. Cunnington’ & Roger G. Shivas’

! Department of Primary Industries, Knoxfield Centre, Private Bag 15, Ferntree Gully Delivery Centre, Victoria
3156, Australia.
2 Plant Pathology Herbarium (BRIP), Department of Primary Industries, 80 Meiers Rd, Indooroopilly,
Queensland 4068, Australia.

Abstract

In order to determine the phylogenetic position of the unusual smut fungus Tilletia nigrifaciens, the
ribosomal DNA Internal Transcribed Spacer region from two specimens (one holotypic) was
obtained and compared with other species of Tilletia. Tilletia nigrifaciens was found to be affiliated
with those species of Tilletia sometimes referred to the genus Neovossia. Methods for obtaining ITS
sequences from small amounts of herbarium material are provided, along with PCR primers with
increased specificity for the ITS region of the Ustilaginomycetes.

James H. Cunnington & Roger G. Shivas (2004). The phylogenetic position of Tilletia nigrifaciens. Australasian
Mpycologist 22 (2): 53-56.

Introduction

Tilletia nigrifaciens Langdon & Boughton is known only from Australia on the leaves of Phragmites australis
(Cav.) Trin. ex Steud. It is not very common, restricted to collections from Logan River and Broadbeach in
south-eastern Queensland and Kiama in New South Wales.

Although Langdon & Boughton (1978) were not able to germinate spores of T. nigrifaciens, they placed this
smut in Tilletia based on the mode of sporulation, the presence of sterile cells in the sorus and spores encased
with gelatinous sheaths. However, T. nigrifaciens is unique for a species of Tilletia as it produces external sori on
the leaves. External sori are typical for the smut genera Orphanomyces, Clintamra and also some species of
Ustilago (Vanky 1991). Vanky (1991) examined the type of T’ nigrifaciens and noted that its morphology fitted
~ well with the characters of a Tilletia. Despite this he concluded that the fungus was an ascomycete based on an
unpublished ultrastructural study that showed the septal pore was simple and Woronin bodies were present.

In October 2000, smut infected leaves of Phragmites australis growing in a drain adjacent to a sugarcane field
near the Logan River were submitted to the DPI Plant Pathology Herbarium (BRIP) by a concerned farmer. The
smut was identified as T. nigrifaciens and a specimen was deposited as BRIP 28242. Attempts to germinate the
spores were unsuccessful. This material provided an opportunity to obtain ribosomal DNA Internal Transcribed
Spacer (ITS) region sequences for T. nigrifaciens in order to confirm whether it is a smut fungus as well as to
determine its phylogenetic position amongst other Tilletia species. ITS sequences have been used previously in
the taxonomy and classification of smut fungi (Boyd & Carris 1997, Boyd et al. 1998).

Materials and Methods

Two specimens were used, BRIP 6484 (BRIU 2533), which is the holotype, collected 18 May 1974 and BRIP
28242 collected 1 October 2000. DNA was extracted by grinding a small amount of spores (1 mm’) in 50 uL of
5% Chelex-100 (Biorad). The material was spun down briefly in a microcentrifuge.

The holotype of T. nigrifaciens is in poor condition and contaminated with other microfungi. In order to
specifically amplify the rDNA ITS region from the smut fungus a reverse ITS primer for the Ustilaginomycetes
was designed. Ribosomal DNA large subunit (L.SU) sequences (obtained from GenBank) from all orders of
Ustilaginomycetes were compared with fDNA LSU sequences from plants, ascomycetes, Hymenomycetes and
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Urediniomycetes. A primer was chosen for increased specificity to the Ustilaginomycetes, with the exception of
the Entorrhizomycetidae, approximately 400 bases downstream from the start of the large subunit region. This
reverse ITS primer for the Ustilaginomycetes was designated ITSUR (TGTTCGCTATCGGTCTCTCC).

AF3984486 Tilletia triticoides
AF398445 Tilletia laevis
AF398447 Tilletia caries
AF398441 Tilletia lolii
AF398453 Tilletia controversa
AF398452 Tilletia bornmuelleri
AF310190 Tilletia goloskokovii
- AF398459 Tilletia holci
L AF398458 Tilletia anthoxanthi
AF398461 Tilletia bromi
||jAF398460 Tilletia lolii
[- AF398454 Tilletia elymi
s L AF398456 Tilletia menieri
]—— AF398455 Tilletia fusca
AF399891 Ingoldiomyces hyalosporus
100 [AF398434 Tilletia (Neovossia) indica
L AF399887 Tilletia walkeri
100 { BRIP 6484 Tilletia nigrifaciens
92 | BRIP 28242 Tilletia nigrifaciens
AF399894 Tilletia (Neovossia) barclayana

1

99

AF399886 Tilletia (Neovossia) sumatii
AF399885 Tilletia savilei
97 L AF399884 Tilletia (Neovossia) opaca
AF398435 Tilletia (Neovossia) horrida

100

AY081045 Entyloma microsporum

P
0.05

Figure 1. Phylogenetic position of T. nigrifaciens based on rDNA ITS sequences. GenBank numbers are
indicated and only bootstrap values above 90% are shown. Those species previously placed in Neovossia are

indicated.

The initial PCR was performed in 25 pL containing 1 pL. DNA extract, 200 uM of each dNTP (Pharmacia
Biotech), 1.5 mM MgCl,, 2.5 uL 10x buffer, 4 ng each of primers ITSF1 (Gardes & Bruns 1993) and ITSUR,
and 0.5 units of Hotstar Taq (Qiagen). Reaction cycle was 15 min at 95°C, 35 cycles of: 30 sec at 94°C, 30 sec at
50°C, 1 min at 72°C. A nested PCR was performed in 25 JL as outlined above, but using primers ITS5 (White et






