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Figure 3A. Electrophoresis of ITS fragments digested with
the endonuclease Mspl. M = marker (1 Kb); C = control;
lanes 1 to 11 = isolates from Campos Novos, Paranavai,
Candido Mota, Conchal, and Echaporg, Brazil.

— Amplifying rDNA by PCR. The internal transcribed spacer (ITS) region of the gene 5.8S from ribosomal DNA was
INTRODUCTION amplified, using athermocycler (MJ Research, Watertown, MA), adjusted to the following program: (1) 95°C for 3 min;
(2) 57°Cfor 30 s, (3) 72°C for 2 min; (4) 95°C for 30 s; (5) 24 cycles of steps 2 to 4; (6) 50°C for 30 s; and (7) 72°C for
10 min. The amplified segments were analyzed by electrophoresis in a gel comprising 1.5% agarose, TBE 0.5x buffer

Superelongation’ caused by thefungus &)hacelorna mani hotico'a’ sexual Stage Elsinoe bras“enss’ 1S (Tl’izma-base, boric aC|d, EDTA, pH 80), and eth|d|um bromide a 10 mg ml-1. The eleCtrOphOI’eSiS Chambel’ WaS
a mq'or cassava disease in Central Amenca, Co|omb|a’ Brazil, and Venezuda. Typ|ca| %/mptoms maintained at a constant 90 V for 90 min. A 100'bp marker was included in each gel A phOtO was taken under
include weak stems; dieback; defoliation; necrotic leaf spots; cankers on leaf veins, petioles, and ultraviolet light, using an Eegle eye I image analyzer (Stratagene, La Jolla, CA). Y1 o 3. o DN
stems; leaf and stem distortion; and internode elongation in severely affected plants. Crop losses can Restriction enzymes. For restriction analysis, 11 enzymes were used. A sample of 15 mi of the product from the PCR _ _ _
be as high as 80%. By using molecular technigues, we aimed to determine (1) the pathogenic reaction was taken, and 2 n of abuffer of 10x enzyme and 1 i of restriction enzyme were added. The suspension was Figure 38 Flectoprioress St ARG
variability of fungal isolates from central-southern Brazil, and (2) their genetic variability. incubated for 16 h at an average temperature of 37°C, after which 2 i of running buffer was added. A gel, comprising oo o 1t 11 o e K
1.5% agarose, TBE 1x buffer, and ethidium bromide at 10 mg ml -, was then placed in an electrophoresis chamber for 2 h Paranavai, Candido Mota, Conchal, and EChapord Brazil. ' n o 1 » 3 4 & 6 7 g o 10

at aconstant 90 V.

Random amplified polymorphic DNA (RAPD). The RAPD technique was identical to that described for the PCR but,
instead of using ITS primers, 12 decaprimers that randomly amplified genome fragments of DNA samples of S
mani hoticola were used.

Data analysis. The electrophoretic patterns of DNA were quantified, using as criterion the presence or absence of bands.
To estimate genetic relationships between isolates, a phylogenetic tree was constructed, using the UPGMA method with
the SAHN and TREE options of the NTSY S-pc 2.01 (F.J. Rohlf, Exeter Software, New Y ork).

Figure4. Patterns of bands obtained with the primers
OPA-01 (lanes 1 to 4), OPA-02 (lanes 5 to 7), and OPA -
03 (lanes 8 to 11). Isolates were collected from Campos
Novos, Paranavai, Conchal, and Plating, Brazil. M =
marker (100 bp); C = control.
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Symptoms appeared on both cassava cultivars M Bra 703 (susceptible in the field) and M Bra 12 (resistant). M Bra 703 Table 1. Origins of Sphaceloma manihoticola isolates - zp
was susceptible to 68.4% of pathogen isolates, intermediately resistant to 26.3%, and tolerant of 5.3%. M Bra 12 was used to sudy the fungus's genetic and pathogenic 8
tolerant of 36.8% of isolates, intermediately resistant to 36.8%, and susceptible to 26.4% (Figure 1). diversty. The fungus causes superelongation disease in 5
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Twenty isolates were collected in central-southern Brazil from cassava plants affected with s [ Z?, SSEEEZ EZ%G Ei:ﬂii %éH
superelongation disease and from Euphorbia heterophylla , another Euphorbiaceae species. A : e tg ggr‘g'hddo pigd 27
Collection sites were Paranavai (Parand); Campo Grande (Mato Grosso do Sul); and Campos "1 2 3 4 s 6 7 8 9 1w o2om oo 6 17 18 19 2 10  B.S Caaina Lef  Conchd, SP 71T rrT1 77T 7 710
Novos, Assis, Platina, Candido Mota, Echapor, Conchal, and Campinas (al in S&o Paulo) (Table 01 51 12 et S Petide | SO 0.36 0.52 0.68 0.84 10
1). Isolates were conserved at 4°C in inclined vials containing natural PDAn (natural). The ITS region was amplified with primers ITS4 and ITS5. For all isolates, ahomogeneous band of about 645 bp (Figure 13 Rodnha pell ST

Pathogenicity analysis. The cassava varieties M Bra 703 (susceptible) and M Bra 12 (resistant) 2) was observed. The product generated by the PCR technique was digested with the endonucleases Cfol, Mspl, Hinfl, 15 B.S Caaina Lef  CamposNovos, S Figure 5. Similarity dendrogram of 20 isolates of

el inocglated B e et 5O C and 100% relative humidity for S days, Haelll, and Tag|, presenting similar patterns of bands for &l isolates and for each enzyme (Figure 3). Twelve primers S o ggﬁngagge“s Sphaceloma  manihoticola, a fungus that  causes
then at BQ C gnd 98%_unt|I evauations a 7, 14, and 2_8 days after mocu_lat_lon. An experimental were evaluated, of which OPA-01, OPA-02, and OPA-03 were selected because they showed reproducible bands in most 261 Clone ndarsalection led CamnincelP superelongation disease in cassava (Manihot esculenta
design with eight replicates was used, where the main plots were varieties and subplots were a Brazilian states: SP= S20 Paulo; PR = Parané; MS = Meto Grosso do Sul. Crantz).

Isolates (Figure 4). A total of 120 bands were read, and a dendrogram constructed, based on 41 polymorphic bands. The

Isolates, and the experimental unit two plants. Isolates were clustered into four groups according to statistical analysis showed the population of 20 isolates clustering into three genetic groups (Dice similarity index of

disease severity on the two inoculated varieties, using the Ward minimum variance anaysis. Area 0.60). Clusters were fused, using the method of the unpaired group mean average. The similarity scale corresponded to BIBLIOGRAPHY '
under the disease progress curve (AUDPC) wes also calculated. o - the average similarity at which clusters fuse (Figure 5).

DNA extraction. |solates were placed in a liquid medium (obtained by filtering V8 juice), then _ : . : : :
Incubated under constant agitation for 15 days at 25°C. Colonies were harvested according to the SITRRAT . e eI AL TR AR AliErezlE 'V'O"T‘a'V'L- _2000' Characlerizing the Spiacetomal TLngls, calsaled GRS IRl
Lee and Taylor protocol, modified as follows: 400 ml solution of phenol, chloroform, and isoamyl ggg; O?;a”r?;i? E:)?: CODISA I\;ro:mn;tgrekefru?%g EEsse ) [RENT DS Gze—o2s)
alcohol (25:24:1) was used to precipitate the DNA, which was then centrifuged at 10,000 rpm for 15 645 pb= bp): C = control; lanes 1 to 13 = isolates from
min. The pellet was resuspended in 100 nl of TE and incubated with 10 m of ribonuclease (10 mg Campos Novos, Paranavai, Assis, Platina,

ml-1) at 37°C for 30 min. DNA concentration was determined with afluorometer (Hoefer DyNA Candido Mota, Conchal, and Echaporg Brazil;
Quant 200). lane 13 = Campos Novos.
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