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A shuffle of two strings X and Y is formed by interspersing the characters into a new
string, keeping the characters of X and Y in the same order. For example, the string
BANANAANANAS is a shuffle of the strings BANANA and ANANAS in several different ways.

BANANA BAN ,,, nANA

ANANAS ANA BANANpANANA

NAS AN"TATNATTS

Similarly, the strings PRODGYRNAMAMMIINCG and DYPRONGARMAMMICING are both shuffles of
DYNAMIC and PROGRAMMING:

prOGYRNAMAMMT INCG DYproNGARMaMMIC NG

Given three strings A[1..m], B[1..n], and C[1..m+n], describe a
to determine whether C is a shuffle of Aand B. ~
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Si,j,k—l +5(—,—,uk)
Sijk =MaX ¢ Si—1-1,k +0(vi, wy, —)
Si—1,j,k—1 +6(vi, —, uk)
Sij—1k—1 +6(—, wj, ug)
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Figure 6.21 A cell in the alignment graph between thr: unences.
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AAAATTTT

AAAATTTT----
----TTTTGGGG

AAAATTTT----

----TTTTGGGG AAAA----GGGG

AAAATTTT----
AAAA----GGGG

TTTTGGGG AAAAGGGG
AAAA----GGGG
----TTTTGGGG

(a) Compatible pairwise alignments

AAAATTTT

AAAATTTT----
----TTTTGGGG

TTTTGGGG GGGGAAAA

----GGGGAAAA
TTTTGGGG----

(b) Incompatible pairwise alignments
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Exempls: ATGCT ]TTA CTCTG

_JGLy[[ThrfVall[cIvlclulfstor] I
[TrefEis]lArgfargfstop] [ ]| |
—— [Met|[Ala][Pro][Ser|val]ser]Asp|]ala][Leu]
TACCGTGGCAGCCACTCATTGCGTAAC
AUGGCACCGUCGGUGAGUAACGCAUUG

L L 0 [lstop][GInjThr[[Vall

:||Arg||Pro||Leu||Trp||Glu||Asn"Arg"Leu”:

A

[61y|lEis|[Cys]lCly||Ser|Met][Ala| Tyr]

Figure 6.25 The six reading frames for the sequence ATGCTTAGTCTG. The string
may be read forward or backward, and there are three frame shifts in each direction.
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UUU Phe 57 UCUser 16 | UAUTyr 58 | UGUcys 45
U UUC phe 43 UCCser 15 | UACTyr 42 | UGCcys 55
UUALeu 13 UCAser 13 | UAAstp 62 | UGAstp 30
UUG Leu 13 UCGser 15 | UAGstp 8 UGG Trp 100
CUULeu 11 CCUpPro 17 | CAUHis 57 | CGUaArg 37
c CUCLeu 10 CCCpPro 17 | CACHis 43 | CGCarg 38
CUALeu 4 CCApPro 20 | CAAGln 45 | CGAaArg 7
CUG Leu 49 CCGprro 51 | CAGGln 66 | CGGArg 10
AUU Ile 50 ACUThr 18 | AAUAsn 46 | AGUSer 15
Al AUC 1le 41 ACCThr 42 | AACaAsn 54 | AGCser 26
AUAIle 9 ACAThr 15 | AAALys 75 | AGAArg 5
AUG Met 100 | ACGThr 26 | AAGLys 25 | AGGArg 3
GUUval 27 GCUala 17 | GAUasp 63 | GGUGly 34
G GUCval 21 GCCala 27 | GACasp 37 | GGCcly 39
GUAval 16 GCARnla 22 | GAAGlu 68 | GGAcly 12
GUGval 36 | GCGAala 34 | GAGGlu 32 | GGGecly 15
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Exon Chaining Problem:

Given a set of putative exons, find a maximum set of nonoverlapping
putative exons.

Input: A set of weighted intervals (putative exons).

Output: A maximum chain of intervals from this set.
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EXONCHAINING(G, n)
1 for i+ 1to2n
2 S; 0
3 for i— 1to2n
4 if vertex v; in G corresponds to the right end of an interval I
5 j < index of vertex for left end of the interval I
6 w « weight of the interval 1
7 si < max{s; +w,s;_1}
8 else
9 Si — 8i—1
10

return
B
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Exon 1 Exon 2
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