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Suffix trie

Build a trie containing all suffixes of a text T

[:GTTATAGCTGATCGCGGCGTAGCGGS$
GTTATAGCTGATCGCGGCGTAGCGGS$
TTATAGCTGATCGCGGCGTAGCGGS
TATAGCTGATCGCGGCGTAGCGGS$
ATAGCTGATCGCGGCGTAGCGGS
TAGCTGATCGCGGCGTAGCGGS$
AGCTGATCGCGGCGTAGCGGS$
GCTGATCGCGGCGTAGCGGS
CTGATCGCGGCGTAGCGGS$
TGATCGCGGCGTAGCGGS
GATCGCGGCGTAGCGGS
ATCGCGGCGTAGCGGS
TCGCGGCGTAGCGGS$
CGCGGCGTAGCGGS
GCGGCGTAGCGGS$
CGGCGTAGCGGS$

GGCGTAGCGGS$

GCGTAGCGGS$

CGTAGCGGS$

GTAGCGG$

TAGCGGS$

AGCGGS$

GCGGS$

CGG$

GG$

G$

$

m(m+1)/2
chars




Suffix trie ‘ ¢

How does the suffix trie
grow with | T|=m? ‘ ‘ ‘
0 0 (O 0
. abaaba$
baaba$ ‘ ‘ ‘ O
aaba$
aba$ ‘ ‘ ‘ ‘
b a
st OC
a
$ (D
Does "prefix sharing" save us? ‘



Suffix trie

Take repetitive strings of
the form T = aaaaaa$ (am$)

T aaaaaa$
aaaaas$
aaaas$
aaa$

aa%

a$

$

Growth is O(m), thanks to prefix
sharing
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Suffix trie

Take repetitive strings of
the form T = aaaaaa$ (am$)

T aaaaaa$
aaaaas$
aaaas$
aaa$

aa$

a$

$

Growth is O(m), thanks to prefix
sharing




Suffix trie

Can suffixes have no
prefix sharing?

Yes: all distinct characters

. abcdef$
bcdef$
cdef$
def$

ef$

f$

$




Suffix trie

Can suffixes have no
prefix sharing?

Yes: all distinct characters

TN\abcdef$




Suffix trie

Even when alphabet is {a, b},
we can find strings where
suffix trie grows with O(m?2)



Suffix trie

Even when alphabet is {a, b},
we can find strings where
suffix trie grows with O(m?2)

. aaabbb$



Suffix trie

Even when alphabet is {a, b},
we can find strings where
suffix trie grows with O(m?2)

T aaabbb$
aabbb$
abbb$
bbb$

bb$

b $

$



Suffix trie

a b
Even when alphabet is {a, b}, ; ‘ ‘ ‘ ‘
we can find strings where b, b pT R
suffix trie grows with O(m?2) ‘ ‘ ‘ $
b b b
T aaabbb$ $
aabbb$ (O
abbb#$ N 2
bbb $ o
bb$
b $

$



Suffix trie a ]
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Even when alphabet is {a, b}, $
we can find strings where
suffix trie grows with O(m?2) ‘ $
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Suffix trie

a b
Even when alphabet is {a, b}, - ‘ ‘ ‘ ‘
we can find strings where b, b o] R
suffix trie grows with O(m?2) ‘ ‘ ‘ $
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Suffix trie

Even when alphabet is {a, b},
we can find strings where
suffix trie grows with O(m?2)
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Suffix trie: actual growth

Built suffix tries for the
first 500 prefixes of
the lambda phage
virus genome
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Suffix trie: actual growth

Built suffix tries for the
first 500 prefixes of
the lambda phage
virus genome

= m(m+1)/2
- = actual
— 2M+2

Actual growth much
closer to worst case
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# suffix trie nodes

Suffix trie: actual growth
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Length prefix over which suffix trie was built

500

Human genomeis 3 -10°
bases long

fm=3-109 m2is far
beyond what we can
store in memory



Suffix trie

How do we
shrink the trie?

In next video...

C CC
CCCC
CC CC
CCCC
00

O C



