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o Goal:

0 Strategy:

== Unknown genes will (hopefully) be amplified

Problem Formulation

Overview

Optimal Primer Selection Problem:

0 Theorem: NP-complete

0 Non-approximability Result:

Find minimal primer cover:

Goal: Optimize mismatches & #primers

Approaches

0 Gene family:

Contributions

0 ldea: use PCR to discover new gene
0 Problem formulation
0 Analysis of problem complexity

o Exact algorithm & effective heuristics
0 Weighted variants for inexact primers
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Basic Observations

herpeseC

crnvHH?2
humMRSC cmvHH3
humfMLF ANG humiL8
ratG10d @ b
chkGPCR OVLOR1
gpPAF RBS11 humSSR1
ratODOR musP2u dogRDC1 musdelto
humCba
chkP2y ratBK2 _humTHR
ratRTA humMRG
ratLH bovOP humMAS
humEDG1
ratCGPCR
ratPOT ratNPYY1
humACTH ratl‘ll\lyll<\11K
humMSH flyNPY
musEP3 musGIR
humTXA2 ratCCKA dogAd1 ratNTR
musEP2 humD2 musTRH
dogCCKB  humA2a musGnRH
’ hamAla MUSGRE  ratvia
hamB2 ratD1 bovETA
hum5HT1aPovH1
humM1

Common regions among family members
Common primers

0 Primer group:

herpeseC
crnvHH2
hUMRSC cmvHH3
humfMLF
ratG10diEalIE humiL8
chkGPCR bovLOR1
gpPAF RBS11 [altiggiSISizdl
ratODOR musP2u dogRDC1 m
ChkPZ ratBKZ hUmTHR
humMRG
ratLtH-—__bovOP humMAS
humEDG1
ratCGPCR
ratPOT ratNPYYl
humACTH ra K
mUSEP3 musG|R
humTXA2 ratCCKA dogAd1
musEP2 humD2 musTRH
dogCCKB humA2a musGnRH
hamAla mMusGRP  “ratv1a
hamB2 bovETA
humsHT1aPovH1
humM1

n Exact algorithms:

o Provably-good heuristics:

(Best possible within polynomial time)

Extension: Inexact Primers

o Observation:

v

(e.g. melting temperature, primer composition,
duplicated subsequences)

n Three-phrase approach:

Primer Selection: Experimental Results
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1 Polymerase Chain Reaction:

0 Primer:

Sample Output

TIyNPY
dogRDC1 CG
ratNTR CCAAC
humfMLF
bovH
gpPAF
musP2u
rathNPYY

TTCACTGGCTGGCCATGTCGCACTGCTGCTACAATCCGATCATCTACT

GTGCACTGCTGCGTCAACCCCGTGCTCTATA
AGCTCCGCCATCAATCCCATCCTCTACA

CAAGTGCCCTGGCCTTCTTCAACAGCTGCCTCAACCCCATGCTCTATG
CCATCTGGCTGGGCTACATCAACTCCACGCTGAACCCCCTCATCTACC

CCCTCTGCCTCCTTAGCACCAACTGTGTCTTAGACCCTGTCATCTACT
CCCGGCCGCTG
GCCACCTCACGGCCATGATCTCCACCTGCGTCAACCCCATCTTTTATG

TGTCTTGACCCTGTCATCTACT

Solution: 2 primer groups cover 8 sequences

AACCCGATCATCTAC
start position #mismatches
TIyNPY (48) GCTAC. .T. oo 1
ratNTR (48) CCATC..T..C...C..... 3
bovH (48) CGCTG. . ... CC. ... ... 2
gpPAF (48) TCTTAG. .. .TG. . ... ... 3
musP2u (48) GTCTTG..... G.AC..... 4
CACAGCTGCGTCAAC
start position #mismatches
dogRDC1 (24) (7 JC1C 1 [ L 1
humfMLF (24) TCTTCA. . . ... ... C.... 2
ratNPYY (24) TGATCTC. .C. ... ... ... 3
Resulting Primer Groups
o herpesEC
W : humRsC| mi
cthPCR Rl
ratODOR mu dogRDC1 h;t]gdseié;
. chkpP2 ratBK2
musG
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