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Identifique a posi¢cao da mutagédo C178X no gene F9 da coagulagdo e desenhe
um par de primers para amplificar a regido da posicédo da mutagéo (tamanho do
produto de amplificacdo de aproximadamente 350pb) para valida-la por
sequenciamento numa populagdo de 100 hemofilicos. Para tanto responda as
seguintes questoes:

Para cada primer, informe a percentagem de [CG], temperatura de melting
(Tm), temperatura de anelamento (T.an.);

Qual a tamanho exato do produto de PCR?;

Considerando as trés temperaturas que séo definidas para a reacdo de PCR,
qual seria as temperaturas para o PCR em questao?;

Com relagcdo a mutacdo descrita no enunciado, responda suas
caracteristicas em relagdo a substituicdo de nucleotideos e aminoacidos. Use
0s quadros anexo para responder esta questao;

Tomando como base a resposta sobre a mutacéo, esta pode ser considerada
patogénica? Por que?
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18121
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aaagacaagctacaggctggagacaatatatttaatccacctatctatgaaaggactcat
atctagaatatataaacaaccttaagaatctgacagtaaaaaaaaaaaatcagactaact
ggaccactcatacattgctgatggaaatgtaaagtggtacagccattttggtaaacatca
ttgctcgectgacgaagatacggecgggtccgactgaggaaccgtgecggeccacggtaaacgt
agcgactcggccgatctcgattcggaagacgegtcecttecegtttececgacccaaategg
ccgcggtggcagaagcccacgaaatcagaggtgaaatttaataatgaccactgcccattce
tcttcacttgtcccaagaggccattggaaatagtccaaagacccattgagggagatggac
attatttcccagaagtaaatacagctcagcttgtactttggtacaactaatccaccttac
M 0 R V N M I M A E S P G L
cactttcacaatctgctagcATGCAGCGCGTGAACATGATCATGGCAGAATCACCAGGCC
I T I ¢ L L G Y L L S A E C T V
TCATCACCATCTGCCTTTTAGGATATCTACTCAGTGCTGAATGTACAGgtttgtttcctt
ttttaaaatacattgagtatgcttgccttttagatatagaaatatctgatgctgtcttct
tcactaaattttgattacatgatttgacagcaatattgaagagtctaacagccagcacgce
aggttggtaagtactggttctttgttagctaggttttcttcttcttcatttttaaaacta
actaaaagtaaaattgaattttaattcctaaatctccatgtgtatacagtactgtgggaa
catcacagattttggctccatgccctaaagagaaattggctttcagattatttggattaa
aaacaaagactttcttaagagatgtaaaattttcatgatgttttcttttttgctaaaact
F L D H E N A N K I L
aaagaattattcttttacatttcagTTTTTCTTGATCATGAAAACGCCAACAAAATTCTG
N R P K R Y N S G K L E E F V 0 G N L E
AATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTTTGTTCAAGGGAACCTTGAG
R E C M E E K C s F E E A R E V F E N T
AGAGAATGTATGGAAGAAAAGTGTAGTTTTGAAGAAGCACGAGAAGTTTTTGAAAACACT
E R T
GAAAGAACAgtgagtatttccacataatacccttcagatgcagagcatagaatagaaaat
ctttaaaaagacacttctctttaaaattttaaagcatccatatatatttatgtatgttaa
atgttataaaagataggaaatcaataccaaaacactttagatattaccgttaatttgtct
T E F W K Q Y V D
tcttttattctttatagACTGAATTTTGGAAGCAGTATGTTGgtaagcaattcattttat
cctctagctaatatatgaaacatatgagaattatgtgggttttttctctgcataaataga
taatatattaaactttgtcaaaaggactcagaaagatcagtccaaccctctaacccatat
tgaatggtgatatactacagggttatgccagtgtgggaactatcgctggtaaataagttt
tgcataaactatgtacatgccttcctcagggcacttttctaggacagtgtcagecctaagg
atctttgtttgggtggcttttagaaactcaggaagacaggagcatcatatgcctatagge
agctggcttccaggtcagtagttttgctctgaccctaaaatcagactcccatcccaatga
gtatctacaggggaggaccgggcattctaagcagtttacgtgccaattcaatttcttaac
G D g C E S N P C L N G G s C K
ctatctcaaagATGGAGATCAGTGTGAGTCCAATCCATGTTTAAATGGCGGCAGTTGCAA
b b I NS Y E CWC P F G F E G K N C E
GGATGACATTAATTCCTATGAATGTTGGTGTCCCTTTGGATTTGAAGGAAAGAACTGTGA
L D
ATTAGgtaagtaactattttttgaatactcatggttcaaagtttccctctgaaacaagtt
gaaactggaaaatgcaatattggtgtatcataatttttcttaaaaacatacctttgatgc
ttataaacatttcatttgtagtgatagttttcaggatatgagttcaagaagctacattaa
aatcaataacaatatttggtaactaatattaagtaataatgatgttccactcacttatta
tatagtgctaccatcatttttatgcattattgagaagtttattttacctttctttccact
cttatttcaaggctccaaaatttctctccccaacgtatattgggggcaacatgaatgcecce
ccaatgtatatttgacccatacatgagtcagtagttccatgtactttttagaaatgcatg
v T C N I K N
ttaaatgatgctgttactgtctattttgcttcttttagATGTAACATGTAACATTAAGAA
G R C E Q F C K N S A DN K V V C s C T
TGGCAGATGCGAGCAGTTTTGTAAAAATAGTGCTGATAACAAGGTGGTTTGCTCCTGTAC
E G Y R L A E N OQ K S CE P A V
TGAGGGATATCGACTTGCAGAAAACCAGAAGTCCTGTGAACCAGCAGgtcataatctgaa
taagattttttaaagaaaatctgtatctgaaacttcagcattttaacaaacctacataat
tttaattcctacttgaatctgcttccttttgaaatcatagaaaatatcagtagcttgaat
tagaccaattaattttctagattgcatcatattttaaatataaactatgtaatcatctac
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20581
20641
20701
175
20761
182
20821
202
20881
222
20941
21001
21061
30241
30301
30361
242
30421
244
30481
264
30541
30601
30661
30721
30781
30841
30901
30961
31021
31081
31141
281
31201
281
31261
301
31321
321
31381
341
31441
361
31501
381
31561
401
31621
421
31681
441
31741
461
31801
31861
31921
31981
32041

caaatgttcttttcatgaaggatttgaaaactgtccatgaaaataacgcaatcaaccttt
tagcttgagactctattcactgattagatttttttaaatactgatgggcctgecttctcag
aagtgacaaggatgggcctcaatctcaatttttgtaatacatgttccatttgccaatgag
P F P C G R V
aaatatcaggttactaatttttcttctatttttctagTGCCATTTCCATGTGGAAGAGTT
s vs o T S K L T R A E T V F P D V D Y
TCTGTTTCACAAACTTCTAAGCTCACCCGTGCTGAGACTGTTTTTCCTGATGTGGACTAT
v N S T E A E T I L D N I T Q S T Q S F
GTAAATTCTACTGAAGCTGAAACCATTTTGGATAACATCACTCAAAGCACCCAATCATTT
N D F T R V V G G E D A K P G Q F P W 0
AATGACTTCACTCGGGTTGTTGGTGGAGAAGATGCCAAACCAGGTCAATTCCCTTGGCAG
gtactttatactgatggtgtgtcaaaactggagctcagctggcaagacacaggccaggtg
ggagactgaggctattttactagacagacctattgggatgtgagaagtatttaggcaagt
gcttaagcttcecctgtctectcattgtgtgttgetttcaatgcagttacataaatggettt
tttgtttatgcaccaaaaacactaattcatctgcaaagctcacatttccagaaacattcc
atttctgccagcacctagaagccaatattttgcctattcctgtaaccagcacacatattt
vV Vv
atttttttctagatcaaatgtattatgcagtaagagtcttaattttgttttcacagGTTG
L N G K v DbD A F C G G S I V N E K W I V
TTTTGAATGGTAAAGTTGATGCATTCTGTGGAGGCTCTATCGTTAATGAAAAATGGATTG
T A A H C V E T G V K I T VvV V A G
TAACTGCTGCCCACTGTGTTGAAACTGGTGTTAAAATTACAGTTGTCGCAGgtaaataca
cagaaagaataataatctgcagcaccactagctctttaatatgattggtacaccatattt
tactaaggtctaataaaattgttgttgaataaattgggctaaaggcagaagggtcataat
ttcagaacccacgtcgcaccgtcctccaagcatccatagttecttttgatataccectatt
atcactcatttcagtgaggtacaattagttcttgatgtagccatttccataccagaaggce
cttcccaaaaatcagtgtcatgtcaccgatccttttatctetggtgettggcacaacctg
tagcaggtcctcagaaaacaaacatttgaattaatggccaaatgagtttgtgctcaaaaa
aggggtgaggatacttgaaatttggaaaatctaggataattcatgactagtggattcatt
atcaccaatgaaaggcttataacagcatgagtgaacagaaccatctctatgatagtcctg
aatggctttttggtctgaaaaatatgcattggctctcattacatttaaccaaaattatca
caatataagaatgagatctttaacattgccaattaggtcagtggtcccaagtagtcactt

agaaaatctgtgtatgtgaaatactgtttgtgacttaaaatgaaatttatttttaatagG
E H N I E E T E H T E Q0 K R N V I R I I
TGAACATAATATTGAGGAGACAGAACATACAGAGCAAAAGCGAAATGTGATTCGAATTAT
P H H N Y N A A I N K Y N H D I A L L E
TCCTCACCACAACTACAATGCAGCTATTAATAAGTACAACCATGACATTGCCCTTCTGGA
L D E P L V L N §$S Y v T P I C I A D K E
ACTGGACGAACCCTTAGTGCTAAACAGCTACGTTACACCTATTTGCATTGCTGACAAGGA
Yy T N I F L K F 6 s G ¥y vs G W G R V F
ATACACGAACATCTTCCTCAAATTTGGATCTGGCTATGTAAGTGGCTGGGGAAGAGTCTT
H K G R §S A L VvV L Q ¥ L R V P L V D R A
CCACAAAGGGAGATCAGCTTTAGTTCTTCAGTACCTTAGAGTTCCACTTGTTGACCGAGC
T ¢ L R §s T K F T I ¥ N N M F C A G F H
CACATGTCTTCGATCTACAAAGTTCACCATCTATAACAACATGTTCTGTGCTGGCTTCCA
E G G R DS C o0 G D S G G P H V T E V E
TGAAGGAGGTAGAGATTCATGTCAAGGAGATAGTGGGGGACCCCATGTTACTGAAGTGGA
G T s F L T 6 I I S W G E E C A M K G K
AGGGACCAGTTTCTTAACTGGAATTATTAGCTGGGGTGAAGAGTGTGCAATGAAAGGCAA
Yy 6 I ¥ T K VvV S R Y vV N W I K E K T K L
ATATGGAATATATACCAAGGTATCCCGGTATGTCAACTGGATTAAGGAAAAAACAAAGCT
T *
CACTTAAaccttggctttttgtggattccattgatgtgaatcagtcaccctgtatttgat
gatgcatgggactactgacaaaatcactctgaccccgccaagectgectgecttectectgece
ccaacctcacccccagccaggecctcactecttgectagttectttagttettttagtcaata
tatttttgtcttcgcatataagtataaataaacatatttttaaatttecttggctgggecce
agtggctcacgcctataatcccagcacttctggaggccaaggtgggcggatcacctgagg



Aromatic

Hydrophobic

T C A G
T TTT Phe F TCT Ser TAT Tyr Y | TGT Cys C
TTC TCC TAC TGC
TTA  Leu L | TCA TAA STOP TGA STOP
TTG TCG TAG TGG Trp W
C CTT  Leu L CCT  Pro CAT His H | CGT Arg R
CTC CcccC CAC CGC
CTA CCA CAA Gln Q| CGA
CTG CCG CAG CGG
A ATT Ile I ACT  Thr AAT Asn N | AGT Ser S
ATC ACC AAC AGC
ATA ACA AAA Lys K | AGA Arg R
ATG Met M | ACG AAG AGG
G GTT  Val Vv GCT Ala GAT Asp D | GGT Gly G
GTC GCC GAC GGC
GTA GCA GAA Glu E | GGA
GTG GCG GAG GGG
Amino Acids
Hydroxylic A alanine (ala)
R arginine (arqg)
N asparagine (asn)
D aspartic acid (asp)
C cysteine (cys)
\ Q glutamine (gin)
\ E glutamic acid (glu)
f’ Acidic G glycine (gly)
o4 H histidine (his)
< lr A l isoleucine (ile
;'Iflir,lur: - Q L leucine (Ie(u) :
<ontaining Klysine (Iys)

M metioneine (met)
F phenyalanine (phe)
P proline (pro)

S serine (ser)

T threonine (thr)

W trytophan (irp)

Y tyrosine (tyr)




