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Major Changes in 
Consed 19.0, Cross_match
• New Features Aimed  at Mutational 

Profiling/Resequencing more than 
Finishing

• Handles Millions of Solexa/454 Reads

• Cross_match so fast (faster than 
maq) that it now is used as a 
database search engine

• Phaster than cross_match



Speed:  Cross_match vs
MAQ

• One million solexa reads searched 
against human genome

• MAQ time: 130 minutes

• Cross_match time: 85 minutes (only 
18 minutes if filtered repeats)

• Cross_match settings such that it was

slightly more sensitive than MAQ



Phaster is faster
• Takes 35 seconds to 1min:38 seconds 

for a million exact match simulated 
reads against the human genome

• Not based on Burrows-Wheeler 
Transform

• Will do gapped alignments

• Only 2 weeks old



• Prepares a consed-ready assembly in 
a fraction more time

• 3 to 4 min to start Consed

• Peak Memory Usage:  4.6 Gb

Cross_match to 
Consed



New Consed Features
• Finding variants

• Handles Millions of Solexa/454 Reads

• Handling depth of coverage of 
millions of reads

• Assembly View shows 
consistent/inconsistent 454 and 
Solexa reads
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Consensus



Filtered Inconsistent Mate 
Pairs



Consistent Solexa Mate Pairs

Inconsistent Solexa Mate Pairs



Indel discrepancies (magenta)

Non-indel discrepancies (yellow)

Read Depth of Coverage (green)

Look!



Looking for 
variants



Report of Variants

This is also available as a report which can be 
automatically generated and saved to a file.



454 Read Signal

Disparate signal heights alerts the user to 
uncertainty in number of repeats of base C



New Consed Directories
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Newbler Assembler 454’s 
and Consed

454’s Newbler assembler’s 

“–consed” option produces 
consed-ready files



Cross_match Options

• -minscore 30

Must be decreased for short 
reads.  25 is sufficient for 
most applications.  20 is more 
sensitive, but makes run take 
longer.



• -gap1_only

Limit alignment to 2 1-base 
gaps (1 in each direction 
from word-match).  Greatly 
speeds up search.  Use it.

• -output_nonmatching_queries

useful for successively more 
sensitive runs



flexible reporting of hits:
-minmargin and -masklevel

dist A dist B dist C
score # of hits # of hits # of hits

25 5 1 1
24 100 100 0
23 2 2 0
22 0 0 0
21 1 1 100



• -score_hist

print a histogram of the 
scores

• print mapping scores (and 
filter by mapping score)



• -output_bcdsites

table giving, for each stretch of 
reference sequence bases, 
how many reads agree, show 
deletion, show insertion, or 
show substitution with respect 
to the reference sequence



Types of Alignments
(-globality)

cgTTGGAGAGAGGTGcg

xx      x      xx

AAGGGTATTGGAGTGAGGTGAAAA
local
global

left global
right global



Spliced Alignments

GGTATT**...**CGGTGAAA

AAGGGTATTGT...AGCGGTGAAA

U2 splice sites

transcript:

genome:



What is Coming:
Billion-Read Consed

Requires new file format:

CALF: Compact Alignment Format

not all reads in memory at once and 
rapidly find necessary reads



Alignment of Different 
Assemblies

Align consensus sequences of 
different species:

Chimp Consensus
Bonobo Consensus
Gorilla Consensus

Chimp Aligned 
Reads Window

Gorilla  Aligned 
Reads Window

Bonobo Aligned 
Reads Window



Consed: Other 
Assemblers

Directly read Velvet output

More as requested



What is Coming—More 
Automation

• Ability to change consensus in batch

• Automatically fixing consensus

• Batching joining/tearing

• Automatically join/extend when add 
new reads



What is Coming--
variation

• determine SNPs using a 
probabilistic model

• detecting structural variants



Features for high depth 
of coverage regions

• enable user to select a read to 
stay visible as scroll up and 
down

• show a less overwhelming 
view of data (optionally hide 
reads that only differ in low 
quality bases)
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