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1. Identifique a posicdo da mutacdo GLYIO6ALA no gene F9 da coagulagdo e
desenhe um par de primers para amplificar a regido da posi¢do da mutacdo
(tamanho do produto de amplificagdo de aproximadamente 350pb) para valida-
la por sequenciamento numa populagdo de 100 hemofilicos. Para tanto
responda as seguintes questdes:

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

b) Qual a tamanho exato do produto de PCR?;

¢) Considerando as trés temperaturas que sdo definidas para a reac¢édo de PCR,
qual seria as temperaturas para o PCR em questdo?;

d) Com relacdo a mutacdo descrita no enunciado, responda suas
caracteristicas em relagdo a substifuicdo de nucleotideos e aminoacidos.
Use os quadros anexo para responder esta questéo;

e) Tomando como base a resposta sobre a mutagdo, esta pode ser considerada
patogénica? Por que?
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aaagacaagctacaggctggagacaatatatttaatccacc
atctagaatatataaacaaccttaagaatctgacagtaaaa
ggaccactcatacattgctgatggaaatgtaaagtggtaca
ttgctcgctgacgaagatacggcagggtccgactgaggaacce

tatctatgaaaggactcat
aaaaaaaatcagactaact
gccattttggtaaacatca
gtgcggccacggtaaacgt

agcgactcggccgatctcegattecggaagacgecgtecccttece

cgtttccgacccaaateqqg

cecgegygtggecagaageccacgaaatcagaggtgaaatttaa
tcttecacttgtcccaagaggecattggaaatagtccaaaga

taatgaccactgceccatte
cccattgagggagatggac

attatttcccagaagtaaatacagctcagcttgtactttggtacaactaatccaccttac
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cactttcacaatctgctagcATGCAGCGCGTGARCATGATCATGGCAGAATCACCAGGCC

I T & € &k &G Y ILi Li S A B
TCATCACCATCTGCCTTTTAGGATATCTACTCAGTGCTGAA
ttttaaaatacattgagtatgcttgccttttagatatagaa
tcactaaattttgattacatgatttgacagcaatattgaag
aggttggtaagtactggttctttgttagctaggttttette
actaaaagtaaaattgaattttaattcctaaatctccatgt
catcacagattttggctccatgcecctaaagagaaattgget
aaacaaagactttcttaagagatgtaaaattttcatgatgt

F L D H E

C T WV
TGTACAGgtttgtttcctt
atatctgatgctgtecttct
agtctaacagccagcacgce
ttcttcatttttaaaacta
gtatacagtactgtgggaa
ttcagattatttggattaa
tttcttttttgctaaaact
N A N K I L

aaagaattattcttttacatttcagTTTTTCTTGATCATGAAAACGCCAACAAAATTCTG

N R P K R Y N S G K L E E F
AATCGGCCAAAGAGGTATAATTCAGGTAAATTGGAAGAGTT
R ECMEE K C S F E E A R

vV 0 G N L E
TGTTCAAGGGAACCTTGAG
E V F E N T

AGAGAATGTATGGAAGAAAAGTGTAGTTTTGAAGAAGCACGAGAAGTTTTTGAAAACACT

B ORI
GAAAGAACAgtgagtatttccacataatacccttcagatgce
ctttaaaaagacacttctctttaaaattttaaagcatccat
atgttataaaagataggaaatcaataccaaaacactttaga

T E F W K Q Y V
tcttttattetttatagACTGAATTTTGGAAGCAGTATGTT
cctctagctaatatatgaaacatatgagaattatgtgggtt
taatatattaaactttgtcaaaaggactcagaaagatcagt
tgaatggtgatatactacagggttatgccagtgtgggaact
tgcataaactatgtacatgccttcctcagggcactttteta
atctttgtttgggtggcttttagaaactcaggaagacagga
agcugggzzzgaggtcagtagttﬁtgctctgaccctaaaat
gtatcf'caggggaggaccgggcattctaagcagtttacgt
¢ b ¢ € B 8§ N. B £ L
ctatckcaaagAIGGAGATCAGTGEGAGTCCAATCCATGTT
D DI NS Y ECWCUPVF G F
GGATdACATTAATTCCTATGAATGTTGGTGTCCCTTTGGAT
L D,

ATTAthaagtaactattttttgaatactcatggttcaaag
§§§@ctggaaaatgcaatattggtgtatcataatttttctt
ttataaacatttcatttgtagtgatagttttcaggatatga
aatcaataacaatatttggtaactaatattaagtaataatg
tatagtgctaccatcatttttatgcattattgagaagttta
cttatttcaaggctccaaaatttctctecccaacgtatatt
ccaatgtatatttgacccatacatgagtcagtagttccatg

agagcatagaatagaaaat
atatatttatgtatgttaa
tattaccgttaatttgtct
D

Ggtaagcaattcattttat
ttttctetgcataaataga
ccaaccctctaacccatat
atcgctggtaaataagttt
ggacagtgtcagcctaagg
gcatcatatgcctatagge
cagactcccatcccaatga
gccaattcaatttcttaac

NG@SCK
TAAATGG AGTTGCAA
E G N £ .E
TTGAAGGAAAGAACTGTGA
ttﬁbcctctgaaacaagtt
aaaaacatacct%ﬁgaﬁ“b
gttcaagaagctacattaa
atgttccactcacttatta
ttttacctttetttecact
gggggcaacatgaatgccce
tactttttagaaatgcatg

v T € N I K N

ttaaatgatgctgttactgtctattttgecttecttttagATG
G R C E Q F C K N S A D N K

TAACATGTAACATTAAGAA
v v ¢ 8§ C T

TGGCAGATGCGAGCAGTTTTGTAAAAATAGTGCTGATAACAAGGTGGTTTGCTCCTGTAL

E G Y R L A E N O K S CE P
TGAGGGATATCGACTTGCAGAAAACCAGAAGTCCTGTGAAC
taagattttttaaagaaaatctgtatctgaaacttcagcat

AV
CAGCAGgtcataatctgaa
tttaacaaacctacataat

tttaattcctacttgaatctgecttecettttgaaatcatagaaaatatcagtagecttgaat

tagaccaattaattttctagattgcatcatattttaaatat

aQ3::atgtaatcatctac
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caaatgttcttttcatgaaggatttgaaaactgtccatgaaaataacgcaatcaaccttt
tagcttgagactctattcactgattagatttttttaaatactgatgggectgettetecag
aagtgacaaggatgggcctcaatctcaatttttgtaatacatgttccatttgecaatgag
P F P C G R V
aaatatcaggttactaatttttcttctatttttctagTGCCATTTCCATGTGGAAGAGTT
s vs g TSs$s KL TR AUZETV F P DV D X
TCTGTTTCACAAACTTCTAAGCTCACCCGTGCTGAGACTGTTTTTCCTGATGTGGACTAT
V N S T E A E T IUL DDNITQS T Q S F
GTAAATTCTACTGAAGCTGAAACCATTTTGGATAACATCACTCAAAGCACCCAATCATTT
N D F T R V V G G EDA AI KUP G QF P W Q
AATGACTTCACTCGGGTTGTTGGTGGAGAAGATGCCARACCAGGTCAATTCCCTTGGCAG
gtactttatactgatggtgtgtcaaaactggagctcagctggcaagacacaggceccaggtyg
ggagactgaggctattttactagacagacctattgggatgtgagaagtatttaggcaagt
gcttaagecttccetgtetcectecattgtgtgttgetttcaatgecagttacataaatggettt
tttgtttatgcaccaaaaacactaattcatctgcaaagctcacatttceccagaaacattec
atttctgccagcacctagaagccaatattttgectattectgtaaccagecacacatattt
v Vv
atttttttctagatcaaatgtattatgcagtaagagtcttaattttgttttcacagGTTG
L N G K v D A F CGG S I VNEI KW IV
TTTTGAATGGTAAAGTTGATGCATTCTGTGGAGGCTCTATCGTTAATGAAAAATGGATTG
T AAHCVETG GV K I TV V A G
TAACTGCTGCCCACTGTGTTGAAACTGGTGTTAAAATTACAGTTGTCGCAGgtaaataca
cagaaagaataataatctgcagcaccactagctctttaatatgattggtacaccatattt
tactaaggtctaataaaattgttgttgaataaattgggctaaaggcagaagggtcataat
ttcagaacccacgtcgcaccgtectccaagecatccatagttettttgatataccectatt
atcactcatttcagtgaggtacaattagttcttgatgtageccattteccataccagaagge
cttcccaaaaatcagtgtcatgtcaccgatcecttttatetetggtgettggecacaacctg
tagcaggtcctcagaaaacaaacatttgaattaatggccaaatgagtttgtgectcaaaaa
aggggtgaggatacttgaaatttggaaaatctaggataattcatgactagtggattcatt
atcaccaatgaaaggcttataacagcatgagtgaacagaaccatctctatgatagtecctyg
aatggctttttggtctgaaaaatatgcattggetctcattacatttaaccaaaattatca
caatataagaatgagatctttaacattgccaattaggtcagtggtcccaagtagtcactt

agaaaatctgtgtatgtgaaatactgtttgtgacttaaaatgaaatttatttttaatagG
E H N I E E T EHTEQ KRNV I RTITI
TGAACATAATATTGAGGAGACAGAACATACAGAGCAAAAGCGAAATGTGATTCGAATTAT
P H H N Y N AA I NI KYNUHDTIATULULE
TCCTCACCACAACTACAATGCAGCTATTAATAAGTACAACCATGACATTGCCCTTCTGGA
L D E PL V L NS YV TTU®PTICTIATUDIKE
ACTGGACGAACCCTTAGTGCTAAACAGCTACGTTACACCTATTTGCATTGCTGACAAGGA
Y T N I F L K F G S G Y V S G W G R V F
ATACACGAACATCTTCCTCAAATTTGGATCTGGCTATGTAAGTGGCTGGGGAAGAGTCTT
H XK G R S AL VL Q ¥ L R V P L V D R A
CCACAAAGGGAGATCAGCTTTAGTTCTTCAGTACCTTAGAGTTCCACTTGTTGACCGAGC
T ¢ i R & T KR F T I Y NDNMWPEF € A G F H
CACATGTCTTCGATCTACAAAGTTCACCATCTATAACAACATGTTCTGTGCTGGCTTCCA
E GG R D S C Q GD S G G P HV T E V E
TGAAGGAGGTAGAGATTCATGTCAAGGAGATAGTGGGGGACCCCATGTTACTGAAGTGGA
G TS F L T G I I S W GEET CA AMMIEK G K
AGGGACCAGTTTCTTAACTGGAATTATTAGCTGGGGTGAAGAGTGTGCAATGAAAGGCAA
Yy 6 I ¥ T K VvV S R Y V N W I K E K T K L
ATATGGAATATATACCAAGGTATCCCGGTATGTCAACTGGATTAAGGAARAAAACAAAGCT
T *
CACTTAAaccttggctttttgtggatteccattgatgtgaatcagtcaccctgtatttgat
gatgcatgggactactgacaaaatcactctgaccececgecaagetgetgecttetectgec
ccaacctcacccccageccaggcectcactecttgectagttectttagttecttttagtcaata
tatttttgtcttcgcatataagtataaataaacatatttttaaatttettggetgggece
agtggctcacgcctataatcccagcacttectggaggccaaggtgggcecggatcacctgagg
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Amino Acids

Aromatic

Hydrophobic

e/

Aalanine (ala)

R arginine (arq)

N asparagine (a5t
D aspartic acid {asy)
C cysteine {cys)

Q glutamine (gin}

E glutamic acid (giu}

G glycine (aly

H histidine (his)

| isoleucine (e}

L leucine (o)

K lysine {iys)

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

$ serine (s¢r)

T threonine (thr}

W trytophan (irp)

Y tyrosine (tyr)
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