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1. NHAC LAI CAC KHAI NIEM VE GEN



CHAN DOAN PHAN TU

Co thf nguo

Co quan/hé thong

|

MO

|
Té bao

|

Cac phan t&r sinh hoc
(nucleic acid, protein, lipid)

Chan doan hinh anh/
chirc nang

Giai phiu bénh
Giai phau bénh

Chan doan phan toy
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CAC KY THUAT TUONG UNG
MUC PHAN TU

Nhiém sac thé

Deoxyribonucleic acid (DNA)

(+ Histone)

l

Ribonucleic acid (RNA)

v
Protein

Nhiém sac thé db
FISH

Southern blot (DNA)
Northern blot (RNA)
PCR

DNA sequencing
Hoa mé mién dich
Western blot

ELISA
Flow cytometry



Trillions of cells
Each cell:

® 46 human
chromosomes

* 2 meters of
DNA

* 3 billion DNA
subunits (the
bases: A, T, C, G)

® Approximately
30,000 genes
code for proteins
that perform most _
life functions protein °
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TU GEN BEN SAN PHAM PROTEIN
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KHAI NIEM VE GEN (1)

Gen la mot phan cta phan t&r deoxyribonucleic 5
acid (DNA), 1am khudn mau cho viéc phién ma ' ommemm-1e
dé tao thanh phan t ribonucleic acid (RNA) ¢ ; A
chlrc nang quan trong: Q=
* Trinh tu gen: 4 loai base la adenine (A), A
. . . ShE - C

cytosine (C), guanine (G), thymine (T) -

* RNA: Thymine duoc thay boi uracil (U) o f“é'—'

e Purine=A&G

* Pyrimidine=C, T& U ——



NATIONAL CENTER FOR BIOTECHNOLOGY INFORMATION

Gene | Gene v|[HBB x| w

Advanced

Full Report Send to:

HBB hemoglobin, beta [ Homo sapiens (human) ]

Gene 1D: 3043, updated on 4-0ct-2015

+ Summary x| 7
Official Symbol HBB provided by HGNC
Official Full Name hemoglobin, beta provided by HGNC

Primary source HGNCHGNC: 4527
See related Ensembl.ENSG00000244734; HPRD:00786; MIM:141900; Vega: OTTHUMGO0000066678
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates;
Haplorrhini; Catarrhini; Hominidae; Homo
Also known as CD113t-C; beta-globin
Summary The alpha (HBA) and beta (HBB) loci determine the structure of the 2 types of polypeptide chains in adult hemaoglobin,
Hb A. The normal adult hemoglobin tetramer consists of two alpha chains and two beta chains. Mutant beta globin
causes sickle cell anemia. Absence of beta chain causes beta-zero-thalassemia. Reduced amounts of detectable beta
globin causes beta-plus-thalassemia. The order of the genes in the beta-globin cluster is 5'-epsilon — gamma-G --
gamma-A - delta -- beta--3'. [provided by RefSeq, Jul 2008]




Genomic

NG _000007.3 RefSeqGene

Range = 70545.72150
Download( GenBank, FASTA, Sequence Viewer (Graphics)

mRNA and Protein(s)

NM_000518.4 — NP_000509.1 hemoglobin subunit beta

See Identical proteins and their annotated locations for NP_000509.1
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acatttgctt
tgactcctga
ttggtggtga
atagaaactg
ctctgcctat
aggttctttyg
gtgaaggctc
aacctcaagg
cctgagaact
tggttaagtt
agacgaatga
ttcataacaa
Ltttactatt
acattaagta
atatgtgtgc
gatacataat
tattgaccaa
tatacttttt
aatgatacaa
ggttaaggca
gtaagaggtt
atggttggga
catacctctt
tcactttggc

ctgacacaac
ggagaagtct
ggccctgggce
ggcatgtgga
tggtctattt
agtcctttgg
atggcaagaa
gcacctttgc
tcagggtgag
catgtcatag
ttgcatcagt
ttgttttctt
atacttaatg
acttaazaaa
ttatttgcat
cattatacat
atcagggtaa
tgtttatctt
tgtatcatgc
atagcaatat
tcatattgct
taaggctgga
atcttcctce
aaagaattca

tgtgttcact
gccgttactyg
aggttggtat
gacagagaag
tcccaccctt
ggatctgtcc
agtgctcggt
cacactgagt
tctatgggac
gaaggggata
gtggaagtct
ttgtttaatt
ccttaacatt
aaactttaca
attcataatc
atttatgggt
ttttgcattt
atttctaata
ctctttgcac
ctctgcatat
aatagcagct
ttattctgag
cacagctcct
ccccaccagt

agcaacctca
ccctgtgggg
caaggttaca
actcttgggt
aggctgctgg
actcctgatg
gcctttagtyg
gagctgcact
gcttgatgtt
agtaacaggqg
caggatcgtt
cttgctttct
gtgtataaca
cagtctgcct
tccctacttt
taaagtgtaa
gtaattttaa
ctttccctaa
cattctaaag
aaatatttct
acaatccagc
tccaagctag

gggcaacgtg
gqcaggctgcc

aacagacacc
caaggtgaac
agacaggttt
ttctgatagg
tggtctaccc
ctgttatggyg
atggcctggc
gtgacaagct
ttctttcccce
tacagtttag
ttagtttctt
LCLTtttttcet
aaaggaaata
agtacattac
attttctttt
tgttttaata
aaaatgcttt
tctctttctt
aataacagtyg
gcatataaat
taccattctg
gcccttttgce
ctggtctgtyg
tatcagaaaqg

atggtgcatc
gtggatgaag
aaggagacca
cactgactct
ttggacccag
caaccctaag
tcacctggac
gcacgtggat
ttcttttcta
aatgggaaac
ttatttgctg
tctccgcaat
Lctctgagat
tatttggaat
atttttaatt
tgtgtacaca
cttcttttaa
tcagggcaat
ataatttctg
tgtaactgat
cttttatttt
taatcatgtt
tgctggccca
tggtggctgg
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GIAI TRINH TU DNA CUA GEN

20 40
| |

GCTTGTGGAGCCTCTTACACCCAGTGGAGAAGCTCCCAACCAAGCTCTCT

120 141}

GGTGEGTTCGGCAEGGTGTATAAGGTAAGGTCEETGGEACAGGEETETGG

talwnnasatneholnttanhananalesnd s

160
I I I

GCTGGGCCGCAGGGCCTCT CATGGTCTGGTGGGGAGCCCAGAGTCCTTGC
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KHAI NIEM VE GEN (2)

Exon: Phan twong &ng cla gen con lwu lai trong RNA trwdng
thanh (co thé ma hoa hodc khdng ma héa amino acid)

Intron: Phan DNA khdng ma hda cho amino acid, nam gitra
cac exon clia moét gen (IVS: intervening sequence). Intron bat
dau bang GT va tan cung bang AG

Codon: B6 ba nucleotide ma héa cho 1 amino acid

Start codon & ngu¢i la ATG (méa hoa methionine): A dwoc
danh so +1

Stop codon & nguwdi la TAG, TAA hoac TGA

Chiéu ciagen 5 > 3’



BO MA DI TRUYEN (GENETIC CODE)
CUA GEN TRONG NHAN

: Amino Acid Three-Letter Sl
Codons Found in Messenger RNA Abbreviation Abbreviation
Second Base Alanine Ala A
Arginine Arg R
v e A — Asparagine Asn N
Phe Ser Tyr Cys g P - o
u ::-’he zer ;yr gtys A Cysteine Cys C
Leu Ser Stop TOP G Glutamate Glu E
L:z P:; H?: Nr]; T Glutamine GIn Q
Glyci Gl G
C T e . skl B © HiZtCildniie HiZ H
§ Leu Pro Gin Arg | A o < oleucing N |
L P Gin | Arg |G
9 = 2 L 2 % Leucine Leu L
0 Il Thr Asn Ser |U| = _
= — Lysine Lys K
[l Me Thr Asn | Ser |C| S o
le | Thr | Lys | Amg |A Methionine — M
Mat Thr Lvs Ar G Phenylalanine Phe F
Val Ala - Clg Proline Pro P
Val Ala 'ti (;'y g Serine Ser S
G \Ial Ata G|U Gl: A Threonine Thr T
Val Ala Glu Gly G Tryptophan Trp W
Tyrosine Tyr %
Valine Val Vv 15



I‘ Transcription unit - l

Promoter Exon 1 Intron 1 Exon 2 Intron2 Exon 3

cene P20 | XY TETIY A I W

Transcription

=1 =2 ES3
Primary RNA LS "« o-SrA 0T YAe4A GL): <« - A
transcript

‘ Cleavage at ;

Discard<=—{ GU:- - - - - - - - - |- AG GU- - - - AS=Discard
E 1 E2 E3
\‘\ \\‘ s . ..’l ”1 ”I ,’/
1cl d -
“ \ p’? 9 £ el S
\\ ‘\ I’ I’ I' I’
\ N s - ots HF
\\ \‘ ,' " ” ”
\ Y s o P8
. Ay 4 £ 7 ’
b} A ’ oF o
‘\ E 1 \\ 1' E 2 E-3 ,’

Mature RNA —
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INTRON CAN CHO SU GHEP NOI EXON

' Exon 1 Intron 1 i} Exon 2 Intron 2 ) Exon 3 5 splice site 3 splice site
| V77 Z7ZZZZ 77 ] BEP  U2AF
DNA exen 1 intron xﬂ'i exon 2 portion of a
l g A 3 ple-mF{HA
transcript
Exon 1 Intron 1 Exon 2 Intron 2 Exon 3 1 snRMfF U2 snRMNP
/ ’ BEBP
//' y/ // UZAF
Prlmary RNA transcript uz 5"'\“"':'
imtron
5 T A I 3
f—c— LaNs=US “triple”snRNP
UdfUe snRNP
Intron 1
Exon 1 Exon 2 Exon 3
V77722% 2222722 — =a
Functional mRNA transcript _ B — 3
\\ US snRMP
LARIAT FORMATION
U1, ua 0—{ AND 5" SPLICE SITE
CLEAVAGE
—— lariat
sequences required for intron removal U& snRMP
[ ] HIHMER |
7 ( ( ' portion of a o
---AG GURAGU ——\ K— - YURAC - . - YYYYYYYYNCAG G - - -

/ \VV/4

exon 1 intron

INTRON REMOVED
Ly 3 i f
portion o
---AGG--- mRNA
exon 1 exon2

exon 2

primary transcript

CLEAWAGE AND

JOINING OF TWND
EXOM SEQUENCES

l 3" SPLICE SITE

excised intron sequence

in the form of a lariat

{imtron RMA will be degraded
L pn  In the nudeus; snRNPs will

be recycled)

3 portion of

mMNA 17




2. CAC KIEU BOT BIEN GEN



PINH NGHIA DOT BIEN GEN (MUTATION)

Céc kiéu bién thé (variant) cia gen:
1. Bién thé lanh tinh (benign)
2. Bién thé c6 thé lanh tinh (likely benign)
3. Bién thé khong ré y nghia
(VUS: variant of uncertain significance)
4. Bién thé co6 thé gay bénh (likely pathogenic)
5. Bién thé gay bénh (pathogenic)

Sinh hoc: Dot bién gen ding dé chi bat ky sy thay déi trinh tuw,
cau trdc nucleotide nao cla gen.

Y hoc: Dot bién gen gay bénh (disease-causing mutation) dé chi
sw thay ddi trinh tw, cau trac nucleotide ctia gen dé gay ra bénh

19



PHAN LOAI BIEN THE CUA GEN

Phan loai theo cau tric
1. Mat nucleotide (deletion): frameshift hay in-frame?
2. Thém nucleotide (insertion)
3. Thay thé nucleotide:
+ Dong nghia/ im lang (synonymous/ silent): Khéng
thay d6i amino acid
+ Sai nghia (missense): Thay d6i amino acid
+ V0 nghia (nonsense). Tao stop codon
4. Bién thé phirc tap

Phan loai theo chirc nang
1. DOt bien mat chire nang (loss-of-function)
2. Dot bién thém chrc nang (gain-of-function)



DANH PHAP VE BDOT BIEN GEN

(den Dunnen JT, Human Mutation 2000;15:7-12)

+ Adenine dau tién cla ma khéi dau ATG mang sb +1,

« “c.” dé chi cDNA (complementary DNA)

.« “g.” dé chi genomic DNA

«  “IVS” chiintron: G cia GT dau tién trong intron mang so
+1, G cua AG cudi cung trong intron mang so -1

«  “p.” @é chi protein

« “del” = deletion

* “Ins” = insertion

1. p.E746_A750del: Dbt bién mat 5 amino acid (ttr glutamate
746 dén alanine 750)

2. ¢.218T>C: Thay T bang C tai vi tri 218 ctia cDNA

3. IVS2+1G>T: Thay G bang T tai vi tri dau tién cla intron 2



POT BIEN BIEM CUA EXON

Mutation

111 T
DNA AA AA

I

RNA UUU UuC

o

Protein Phe Phe

Pong nghia
(silent)

Mutation

qr T
DNA M

|

Mutation
L

QT T TIAT
AA DNA TA

l |

RNA CUU GUU RNA UAU

Protein  Leu Val  Protein Tyr
Sai nghia
(missense)

l
Crafom S
| l

GUA|[RNA

l l

Val || Protein Trp

V6 nghia
(nonsense)
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POT BIEN MAT NUCLEOTIDE

Bao ton khung doc (in-frame mutation)

|

ANV AN WY MW

Binh thwong GTA CAG|TGG AAG | GTT GIT GAG
555 556|557 558 | 559 560 561
Val GIn|Trp Lys | Val Val Glu

D6t bién GTA CAG GTT GTT GAG GAG ATA
555 556 559 560 561 562 563

Val GIn Val Val Glu Glu lle

Pot bién gen KIT trong u md dém dwéng tiéu hoa
(c.1669_1674del hoac p.W557_K558del) .



POT BIEN MAT NUCLEOTIDE

Léch khung doc (frameshift mutation)

Binhthirong  GAT |CAA|CTG GAA TGG ATG GTA CAG CTG TGT GGT GCT ICT GIG GIG
1778 (1779 (1780 1781 1782 1783 1784 1785 1766 1767 1766 1769 1790 1791 1792
Asp | GIn | Leu Glu Trp Met Val Gln Leu Cys Gly Ala Ser Val Val

Bt bién GAT AAC TGG AAT GGA TGG TAC AGC TIGT GIG GIG CIT CIG IGG|IGA

1776 1779 1780 1781 1782 1783 1784 1785 1786 1787 1788 1789 1790 1791 1792
Asp Asn Trp Asn Gly Trp Tyr Ser Cys Val Val Leu Leu Trp | STOP

Gen BRCAI1 trong ung thw vu: ¢.5335delC
(p.GIn1779Asnfs, p.Q1779Nfs*14, p.Q1779NfsX14)

24



POT BIEN THEM NUCLEOTIDE

Bao tén khung doc
Nhan doan ndi tai (internal tandem duplication)

Binh thuéng ACT TCT |GCC TAT | TTT AAC TIT GCA
500 501|502 503|504 505 506 507
Thr Ser| Ala Tyr | Phe Asn Phe Ala

Dot bién ACT TCT |GCC TAT |GCC TAT| ITIT AAC
500 501|502 503|502 503|504 505
Thr Ser| Ala Tyr | Ala Tyr | Phe Asn

Gen KIT trong bénh u mé dém duwong ti€u hoa:
c.1509 1510insGCCTAT(p.Y503 F504insAY)

25



POT BIEN THEM NUCLEOTIDE

Léch khung doc

LAV Aanananan

Binh thwrdng AGA GTC AAA GTC TCA CTC

173 174 175 176 177 178
Arg Val Lys Val Ser Leu

Dot bién AGA GTC AAA @T CTC ACT
173 174 175 76 177 178
Arg Val Lys Ser Leu Thr

Gen ATP7B trong bénh Wilson: ¢.525 526insA

26



BIEN THE IM LANG

NNAAAANA WV VYV

TCC ACC CAG | CCC | GCC TAC CTC
207 208 209 210 211 212 213
Ser Thr Sin Fro Ala Twr Leu

CcCCT

210

FPro

(Gen perforin trong héi chirng thwe bao mau: ¢.630C>T)

SNP (Single Nucleotide Polymorphism: Da hinh nucleotide don):
> 1% dan so

«  Hau hét khdng gay bénh

«  Co thé tao vi tri gidng intron mé&i, gay ndi ghép RNA bat

thwong
27



HUTCHINSON-GILFORD PROGERIA SYNDROME

Dot bién ¢.1824C>T trén exon 11
cua gen LMNA

c.1824C=>T

Binh thwrong GCC CAG GTG|GGC|GGA CCC ATC
505 606 e07 608 509 510 511
Ala Sin “Wal Sly GSly Pro le

P ot bién GGT
s08
Gly

28


http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjvo-Tn6cHLAhWlIaYKHUIQAr8QjRwIBw&url=http://www.goodhousekeeping.com/life/inspirational-stories/news/a31976/hayley-okines-dies-progeria/&psig=AFQjCNHD4VOCzm405YqGRrijYPPMDcWqEg&ust=1458101580498898
http://www.google.com.vn/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjvo-Tn6cHLAhWlIaYKHUIQAr8QjRwIBw&url=http://www.goodhousekeeping.com/life/inspirational-stories/news/a31976/hayley-okines-dies-progeria/&psig=AFQjCNHD4VOCzm405YqGRrijYPPMDcWqEg&ust=1458101580498898

Recurrent de novo point mutations in
lamin A cause Hutchinson—Gilford
progeria syndrome

NATURE|VOL 423 | 15 MAY 2003 |

- - v [ [ & C
A" b g r
/ \ / el Normal sequence
'av, \ e W/ rd \.‘.‘ \ of LANA
4 N ./ . \
© - ] [ [ [
a ™
f \ {"
N -\ > GE03GIGGC>GGT)
/*.\.J vAY F i / .‘.‘_ \
o [ ¥ [ & «
",’- s “Wl.
~ 4 o~ \ N\ \ GEeOaSIGGC=AGC)
/ “.. J" -_L>_ \ /\‘/ _\\ »_'_\
GA o= ) N B n Aallc - Consensus splice
S | donor seguence
S S T = o S c Normal sequence

of LAMNMNA

S <G T = S S T GS08GIIGGC=GGET)

0
0
-
0
»
0
0

GE0aS GG C=AGC)

Normmal splice

Exon 11 i 12 3" UTR

Mutant splice



BIEN THE SAI NGHIA

Mttt

Binh thirong GAA GTT GGT GGT|GAG|GCC CTG GGC ‘ ‘
% 2% 95 9% 27 8 29 30 Binh thudng ATG GCA GCC | CGT | CTG CTC

Gu Val Gly Gly|Glu| Ala Leu Gly M1et Afa A?a Aé:g LZu Lzu

Dot bién AAG SNP 6T
27 4
Lys Cys

Gen HBB trong bénh hemoglobin (HbE) ~Gen PFR1/hoi chirng thwe bao mau:
c.79G>A, p.E27K c.10C>T, p.R4C

 C&c bién thé I1am thay déi cac amino acid quan trong
co the gay bénh
 Nhiéu trerong hop la SNP
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POT BIEN VO NGHIA

CT1
194
Leu

CT1
194
Leu

ATC
195
e

ATC
195
e

CGA

GTG GAA
196 197 198
Arg Val Glu
TGA | GTG GAA
196
Stop

Gen P53 trong ung thw khoang miéng: ¢.586C>T

(p.R196X)

Thwdng lAm mat chirc nang protein va gay bénh

31



Phé bao II

m - m— e

% Intermediate peptide
L | kb J
1

0.1 05

SP-C L, . aa
10 50 100

Mang hé hap

Phé bao I

Pai thuc bao phé nang

Hoéng cau

~ aPA . Binh thuomg GAG ATG AGC | ATT |GGG GCG CCG GAA
Dot bién surfagtant protein C (SP-C) 0 711 72| 731 784 785 78 77
trong bénh ph6| mo ké 6, tré em: » Glu Met Ser| lle | Gy Ala Pro Gl
c.218T>C (p.lle73Thr) Dot bién ACT
73
Thr




POT BIEN THEM CHUC NANG

plasma membrane

D6t bién JAK2 trong roi loan
tadng sinh tay (da héng cau, tang
tiéu cau nguyén phat, xo tay)

 C4c dot bién tién gen sinh ung
(proto-oncogene) trong ung thw

* “hotspot”: Vung thuwdng tap
trung doét bién cla gen

l cytoplasm

ERK

nucleus

K539L
F537-K539delinsL
N542-E543del
1540-E543delinsKK
V536-F547dup
T514aMm
NS33Y




3. CAC KY THUAT PHAT HIEN BOT BIEN GEN



PHAT HIEN BOT BIEN GEN

- Dot bién gen da biét trwée: Cac Benh pham
ky thuat dwa trén PCR don :
thuan (Polymerase Chain Tach ChilitNI’)ANA hodc
Reaction)

« Dot bién gen méi va ci: PCR
kém gidi trinh tw chudi DNA PCR
(Sanger DNA sequencing), giai
trinh tw thé hé méi (NGS: next- Giai trinh tu chudi

generation sequencing) DNA



NGUYEN TAC PCR

I DPoan gen can khuéch dai I
i i
| |
| |
@l Bién tinh bang nhiét
, @l Cho mbi bat cap
, 3,;""" 5
TITIT™ I
' 1
®l Téng hop DNA
___________ Y LLLLLPS
S e e __
BARRRN

B’ 36



PHAN TiCH SAN PHAM PCR

bién di

Tinh sach
san pham

DNA sequencing

M ‘“‘ "\‘A h' t\ '”M\'\ i)

Wild-type AAG GTT GTT GAG GAG ATA AAT GGA AAC AAT TAT GTT TAC ATA GAC CCA ACA CAA CTT CCT TAT GAT
55555555555555555

Lys V. V: G Gl Asn G Asn_Asn Tyr Val Tyr A Pr Th G L
Mutated AAG GTT GTT CCT TAT GAT CAC AAA TGG GAG TTT CCC AGA AAC AGG CTG AGTTTT G
se Lys Val Val Pro Typ Asp His Lys Trp Glu Arg Asn A Leu Pl

Real-time PCR
(Quantitative PCR, Q-PCR)

0.90
(.60
0.70
Sample

060

0.50

0404 Threshold
030

2 No Template control
2 | e
Baselin region

0.00 J

0 5 10 15 2 % B 3 4
CT

PCR cycie number
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NHUQOC PIEM CUA PCR

1. Tao san pham ngan
2. Thiéu “trung thwc” (infidelity): Tag DNA

polymerase khong co hoat tinh proofreading

ma) Phai st dung polymerase co hoat tinh stra

sai khi can giai trinh tw chudi DNA



ASO-PCR (Allele Specific Oligonucleotide):
CHAN DOAN BOT BIEN DIEM

Conserved region
1 S 10 15

I 1 ”
- - e e e e e e e w e oweoweoeeoewm eeeee e - - - = ® ® ® > = o o o = === 0 ocola
oo-.--o-o---o--qC—---oox\oooooooooooooooA]lelez
Design allele-specific
primer=s {(nucieotide= 1 17)

10 15
S [ = == = = = ¢ = e cee==-= -> 3 Allele 1-specific (ASF1) primer

10 15
S| =mcceeceeceocecoesaeses=C 3' Allele Z2-specific primer (ASP2)

-
o

-
)

PCR with ASF 1 or ASP2
+ conserved primer (CON)

LAllele 1 DNA I

No amplification

2 5



DOT BIEN BIEM JAK2 V617F
TRONG ROI LOAN TANG SINH TUY

[ GTC } Binh thuwong
(Val)
‘ ¢ R2 =R
" AAG----
[ TTC | Dot bién
(Phe)

<— Bang chung ndi (F-R1)

<«— Bang dot bién (F-R2)

100-bp ladder AAATTATGGAGTATGTKTCTGTGGAGACGAG
Mau bénh nhan
Chorng am

Chirng duong

1.
2.
3.
4.
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GIAI TRINH T GEN THE HE MOl




4. MOT SO Vi DU VE BENH LY CO BOT BIEN GEN



NG DUNG CUA XAC DINH BOT BIEN GEN

« Nguy co bénh: BRCAL/2 (ung thw vi), APC (da polyp tuyén gia dinh),
VHL (ung thw than), dét bién vung precore cia HBV (ung thw gan), LDLR
(tang cholesterol gia dinh), yéu t6 V Leiden (huyét khoi tinh mach sau)...

« Chan doan bénh: JAK2 (t&ng sinh tdy), globine (thalassemia), BTK (X-
linked agammaglobulinemia), ATP7B (bénh Wilson),... C6 khoang 10.000
bénh don gen & ngudi.

e Tien lwong bénh: P53 (cac loai ung thw); FLT3, NPM1, CEBPA (bach
cau cap), IDH1 va IDH2 (glioma)...

« Piéu tri nham tring dich phan t: EGFR (ung thw phdi), KRAS va
NRAS (ung thw dai trwc trang), KIT va PDGFRA (GIST), BRAF
(melanoma), BRCA1/2 (ung thw budng trirng), PIK3CA (ung thw vi)...

* Pharmacogenetics



BENH THALASSEMIA
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POT BIEN MAT BOAN GEN GLOBIN GAY
a-THALASSEMIA: GAP-PCR

THAI-F FIL-F SEA-F 4.2-F a2/3.7-Fa2-R 4.2-R  3.7-R FIL-R THAI-R SEA-R
: IZ-HVR el - ;I 3HVR

: g = " & : :

--SEA

- ¢ —P
__FIL i
- 2 o :
- THAI §
- >

-4 kb

— G G See® @D e GEEED QEEMD e ew— G— =3 kb

- WD e S _2 kb
- —1.6 kb

_— . -1 kb
e ~ .85 kb

e}  Gre®  GmEES  —
- tep 9

(Chong S, Clinical Chemistry 2000)




POT BIEN GEN BETA-GLOBIN (HBB)
TRONG B-THALASSEMIA

—{ Exon 1 ]—[ Exon 2 } { Exon 3 ]—
%

e
| I NWVMM/\/\/W\/\/\NM
Binhthuong GAA GTT GGT GGT|GAG|GCC CTG GGC Binh thuomg - GAA GTT GGT GCT GAG GLC CIG GGC
23 24 25 26|27 |28 20 30 23 284 25 26 27 28 29 30
Glu Val Gy Gly|Glu|Aa Leu Gly Glu Val Gly Gly Glu | Ala Leu Gly
D6t bién TAG Dot bien AAG
Beta-thalassemia 27 Beta-thalassemia: HbE 27
(c.79G>T) Stop (c.79G>A) Lys
Binh thuong TGG ACC CAG AGG [IIC_ I T GAG ICC IIT GGG
38 39 40 41 a2 a3 a4 as a6 a7
Trp Thr Gin Arg Phe Phe Glu Ser Phe Gly
Pot bién TG ACC CAG AGGE "ITTG AGT CCT TIc OGs ATC
38 39 40 41 a2 a3 a4 as a6 a7
Trp Thr Gin Arg Leu Ser Pro Leu Gly le

Beta-thalassemia (c.124_127delTTCT) 46



Spectrum of HBB gene mutations among 696 B—thalassemia patients
and carriers in Southern Vietnam

Phan Thi Xinh"? - Ho Quoc Chuong? - Nguyen Thi Thanh Ha* - Huynh Duong Bich Tram? - Cao Van Dong? -
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Diagnosis of Wilson disease

PETER FERENCI Handbook of Clinical Neurology, Vol. 142 (3nd series)

Scoring system developed at the 8th International Meeting on Wilson’s disease, Leipzig 2001

Typical clinical symptoms and signs

Other tests

Kayser=Fleischer rings
Present

Absent

Neurologic symptoms*
Severe

Mild

Absent

Serum ceruloplasmin
Normal(=0.2 g/L)
0.1-0.2 g/L

<0.1 g/'L
Coombs-negative hemolytic anemia
Present

Absent

Total score
4 or more

3

2 or less

Liver copper (in the absence of cholestasis)

2 =250 pg (=4 pmol)/g dry weight
0 50-249 (0.8—4 pmol)'g
Normal: <50 pg (<0.8 pmol)/g)
2 Rhodanine-positive granules’
1 Urinary copper (in the absence of acute hepatitis)
0 Normal
-2 x ULN
0 =2 % ULN
] Normal, but =5 x ULN after p-penicillamine
2 Mutation analysis
On both chromosomes detected
| On one chromosome detected
0 No mutations detected
Evaluation

Diagnosis established
Diagnosis possible, more tests needed
Diagnosis very unlikely
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POT BIEN ATP7B TRONG BENH WILSON

R&i loan di truyén 1an/ NST thuong.

Lang dong dong trong cac mé.

Triéu chirng tdm than, than kinh va bénh gan.
Pot bién trén 21 exon ctia gen ATP7B.

A B

Binh thuéngm_'_m‘l Binh thwomg . W ”-’ ' K ﬁi
ATG

GIG AAA |CTG | GIG GAA GACIAMG ACT

ffﬂﬂ 901 ﬁﬂi ?fﬁl ?3{;4 1025 1025 102711028 1029
al Lys[Leu] Va u Met Phe Asg Lys Thr

III“lll \/ J .'I.'u hﬂ A , " ' ||
D§t bién M—- "fﬂ\ﬂ A‘I - Dot bién nu L\ j\ ﬂ

GTIG AAA|CCG GTG GAA Al TIT 1GAGIANG AGT
900 901 | 902 H 903 904 1025 1026 10271028 1029
Val Lys | Pro | Val Glu Met Phe | His | Lys Thr




POT BIEN GEN PERFORIN (PRF1)
TRONG HEMOPHAGOCYTIC LYMPHOHISTIOCYTOSIS
(HLH: HOI CHUNG THUC BAO MAU)

Table 1. Genetic defects leading to HLH"

Disease Gene Defect
FHLH1 Unknown

FHLH2 PRF1 Vesicle content

FHLH3 Munc13.4 Vesicle priming

FHLH4 STX11 Vesicle docking and fusion

FHLH5 STXBP2 Vesicle docking and fusion
(Weitzman S, Blood 2011)

21— |
|:| Missense mutations with

complete loss of activity

18— [ mMissense mutations retaining
partial activity

15—

12—

Number of patients

o [ ] [ ]

1—6 T—12 13—-23 2460 =>H1

Age at onset (Mmonths)

Figure 3 | Degree of perforin function correlates with
onset of familial haemophagocytic lymphohistiocytosis.

(Voskoboinik I, Nat Rev Immunol 2006)

ATG

\

—[ Exon 1 ]—[ Exon 2 }
%

L

: Exon 3 |—

25
20 -
15 -
10 -
5 —
1
|:| —
FAutant Wild-type
N
\ \
AWVA Lan]
o X : ¢
Wild-type CCA CCA GGG|ICGG|CAG AAG AGC
382 383 384 | 385 | 386 387 388
Pro Pro Gily | Arg Gin Lys Ser
Mutant TGG
385

Trp
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POT BIEN GEN UNC13D (MUNC13-4) TRONG HLH
O BENH NHAN VIET NAM

109 284 557 667 788 894 904 1047 aa

e e eyl iciry | Mwo: | i [

2 345 6 78 9 101112 13 14 1516171819 20 21 2223 24 25 26 27 2829 30 31 32

"R TITIT TITTTEETY i T "

Genomic DINNA

[ Exon 31 ] [ Intron 31 ]

Binh thuong GCA CCC AAC AGG CCT
1048 1049 1050
Ala Pro Asn

Pot bién GCA. CCC AAC AGG CCT
1048 1049 1050
Ala Pro Asn

Binh thuong GAA TITC CcCTG GTG CCT GCT GAG CCG TGC CGC AAG GCT GGG GCA TGC
o84 985 986 987 o988 989 990 991 992 993 994 995 996 997 298
Glu Phe Leu Val Pro Ala Glu Pro Cys Arg Lys Ala Gly Ala Cys

Pot bién GAA ITG GGA CcCC AAT CCT GCA GCGCT GCT GCGCGA GGG CCG GAA GGG TGA

o84 | 985 o986 987 988 989 990 991 992 993 994 995 996 997
Glu Leu Gly Pro Asn Pro Ala Ala Ala Gly Gly Pro Glu acly sTtof]]l




Spectrum Mmutations of PRFI1I, UNCI1I3D, STX11, and STXBP2
genes in Vietnamese patients vwith hemophagocytic
Ivyimphohistiocytosis

Phan Thi Xinh®* 1 Ho Quoc Chuong™>? | Truong Pham Hong Diem® |
Tuan Minh Mguyen® | Nguyen Dinh Wan® | MNguyen Hoang Mai Anh® |
Huynh Nghia? | Hoang Anh WwWu®

Int J Lab Hematol. 2021;00:1-7.

Results: Pathogenic variants were observed in 36 (38.29%) patients, including 27 in
UNC13D, 5in STXBP2, 3 in PRF1, and 2 in 5TX11 (one patient with digenic variants in
both UNC13D and STX11). Monoallelic variants accounted for 77.8% of all cases with
mutation. A total of 23 different types of pathogenic variants were documented in
the 4 genes tested, including 15 in UNC13D, 3 in PRF1, 3 in STXBP2, and 2 in 5TX11.
Interestingly, the novel splicing variant c.3151G=>A 1n UNC13D was recurrently identi-

fied in 8 unrelated patients.

interaction

[

Missense
Splicing
Deep intronic

Nonsense

¢.3162-12deiC —)—

c3181C>T (pRI06W) —(}—| |:|
[ JoXeln

c118-307GA OO0000

¢.859-3C>T -OO\

€.965_967>68bp (p.A318X) —mam—
c.1055+1G>A

¢.2180G>A (p.R727Q)
€.2243C>T (p.A748V)
¢.2296C>T (p.Q766X)

—
. . —D——’
c2831136A —O-O—
¢.3161G5A (p.FIBBIsX14) OOOOOV0000{ =

¢.1158C>G (p.L387V)
¢.1232G>A (p.R4NQ)
¢12831>G (p.L428R)
€.2039G>A (p.R680Q)

FIGURE 1 Mutation spectrum of UNCI3D gene in this study



POT BIEN YEU TO V LEIDEN

«  Pot bién codon 506: Arginine (R) > Glutamine (Q)

«  DPuwoc tim thiy trén 16 — 27% bénh nhan da trang bj huyét khéi tinh mach
« X&c dinh bang nhiéu ky thuat (PCR, gidi trinh tw chudi DNA)

Factor V

T —
B

Thrombin Activation

Factor Va

Factor V

Leiden

R306  Rrs506 R306

= Q é R506Q

——

—_—

’_

Prolonged Factor Va
Activity

Y

Enhanced Thrombin
Generation

Factor V
’ ——
APC Cleavage
=
Normal Factor V
Factor V Leiden N
R506
/ / e
b 4 b 4
Cofactor for Loss of
APC Degradation of APC Cofactor
Factor Vilia Function
A 4
Enhanced Factor Xa
Generation




’ YEU Té V LEIDEN (c.1691G>A)
TRONG HUYET KHOI TINH MACH O BENH NHAN VIET NAM

CCCTGGACAGGCGAGGAATACAGGTATTTT

(b) ‘ A /X.l\ [ A/\.}\ /N \ /\ A N\,"‘
‘ . ‘ A ()\L)\ -
(© \/\/ A/X.[\‘A A[\ N\ \ N A/\

P

. it

Hinh 3.2: Dot bién c.G1691A (yéu tdé V Leiden). (a) Mau DVT25 - Trinh tir gen binh
thwong. (b) Mau chimg dwong: Trinh tir gen chira dot bién c.G1691A di hop tir. (c¢) Mau
chimng dwong: Trinh tir gen chira dot bién ¢.G1691A ddng hop tir.

80 bénh nhan b huyét khoi tinh mach sau: 25 nam va 55
N (53 + 18 tudi)

180 nguwdi khdng bi huyét khoi tinh mach
Tan suat alen ¢.1691A & ngwoi Viét Nam 1a 0/520
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Recurrent PROC and novel PROS1 mutations in Vietnamese
patients diagnosed with idiopathic deep venous thrombosis

Minh Duc Do? | Dung Van Pham? | Long PhilLe® | Linh Hoang Gia Le! |
Luan Bao Minh Tran®* | Minh Duc Dang Huynh® | Quang Minh Do? | Hoang Anh Vu!
Nam Hoai Nguyen® | Thao Phuong Mai”

Int. J. Lab. Hematol.. 2020:00:1-7.

Materials and methods: A total of 50 Vietnamese patients diagnosed with idiopathic
DVT were recruited in this study. The entire coding regions of the protein C and pro-
tein S genes were amplified and directly sequenced to determine genetic alterations.
Results: Four and six genetic mutations were detected in protein C and protein S
genes, respectively, in 24 Vietnamese DVT patients. PROC c.565C > T (p.R189W)
was the most common mutation found in 13 out of 50 patients, while the mutations
of PROS1 comprised three missense and three nonsense variants which diffuse along
the gene.

Conclusions: This study shows that mutations of protein C and protein S genes
are prevalent in Vietnamese patients diagnosed with idiopathic DVT, and PROC

c.565C > T (p.R189W) was the most common genetic alteration.



CAC LUU Y VE BOT BIEN GEN

1. Phé dét bién gen gitra cac chung toc thwdng khac nhau
 Can nghién clru trén ngwoi Viét Nam

KV thuat gidi trinh tw chuéi DNA nén dwoc st dung
Phat trién cac bd kit chan doan phu hop

2. Bién thé gen gay bénh hay vo hai?

 Duwa vao cac nghién ctru da cong bo (d6t bién hay SNP)

C4c bién thé mai: dwa trén cac phan mém dy doan va
nghién ctru chirc nang.

«  Co s& di¥ liéu ban dau ctia ngudi Viét: “A Vietnamese
human genetic variation database”
https://doi.org/10.1002/humu.23835

3. Chi phi cao: Vai tro quan trong cua bac si lam sang trong
chi dinh va tw van trwdc/sau xét nghiém
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https://doi.org/10.1002/humu.23835

Genetic Misdiagnoses and the Potential
for Health Disparities

N Engl ] Med 2016;375:655-65.

RESULTS

Multiple patients, all of whom were of African or unspecified ancestry, received
positive reports, with variants misclassified as pathogenic on the basis of the
understanding at the time of testing. Subsequently, all reported variants were re-
categorized as benign. The mutations that were most common in the general
population were significantly more common among black Americans than among
white Americans (P<0.001). Simulations showed that the inclusion of even small
numbers of black Americans in control cohorts probably would have prevented
these misclassifications. We identified methodologic shortcomings that contrib-
uted to these errors in the medical literature.

CONCLUSIONS
The misclassification of benign variants as pathogenic that we found in our study
shows the need for sequencing the genomes of diverse populations, both in asymp-
tomatic controls and the tested patient population. These results expand on cur-
rent guidelines, which recommend the use of ancestry-matched controls to inter-
pret variants. As additional populations of different ancestry backgrounds are
sequenced, we expect variant reclassifications to increase, particularly for ancestry
groups that have historically been less well studied. (Funded by the National In-
stitutes of Health.)
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TOM TAT

1. D6t bién gen gap trong cac bénh di truyén va bé&nh mac phai.

2. Xac dinh dét bién gen c6 thé gitip cho chan doan, tién lwong, diéu
tri va danh gia nguy co bénh tat.

3. Dot bién gen co thé xay ra & exon va intron, can doc dung tén cac
dot bién.

4. Khdng phai bién thé nao cla gen ciing gay bénh.

5. Phd dot bién mat chire nang thwérng phan tan, dét bién thém chire
nang nam trong vung “hotspot” cua gen.

6. Dot bién gen thwérng khac nhau gitra cac ching toc.

1. Giéj trinh tw DNA la phwong phap thich hgp cho viéc phat hién
dot bién trén dan s6 nghién ctru maoi.

8. Céac ky thuat dwa trén PCR don thuan khéng dinh danh dwoc cac
dét bien maoi.



