Ung dung sinh hoc phéan
tw trong bénh ly nhiem
trung

Trinh bay: TS.BS. Huynh Minh Tuan




Muc tiéu

1. Trinh bay va giai thich cac dinh nghia va thuat ngit co’ ban

2. Trinh bay nguyén tac, wu — nhuoc diém chia mot s6 ng dung ki thuat
SHPT co bdn trong chan doan, xac dinh genotype, dot bién, gidi trinh
tw mot s6 tac nhan vi sinh vat gy bénh
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NOi dung

1. Gidithiéu va giadi thich mot sé dinh nghia va thut ngit co’ ban

2. Mot sd ky thuat SHPT co ban trng dung trong chan dodan, xac dinh
genotype, dot bién, giai trinh tw gen tac nhan vi sinh vat
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Cac hinh thirc xét nghiém vi sinh phat hién v
sinh vat gay bénh

Khao sat truc tiép

' ‘ TRUYEN THONG
Nudi cay — phan 1ap — khang sinh do } ‘

Huyét thanh hoc  ~
Mién dich o

Sinh hoc phan tw

CONG NGHE |

L I S M

—_—
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Khao sat truec tiép

* Phat hién tac nhan giy bénh bang cach khao sat trwce ti€p bénh pham
lam sang
e Cac phuwong phap nhuém

 Kinh hién vi: quang hoc, huynh quang, dién tir
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Nudi cdy — Phan lap — Khang sinh do6

* Phan lap tac nhan giy bénh bang cach nudi ciy trong méi trwong (vi
khuan) hodc nudi cay trén té bao/tiém chich vao ddng vat thi nghiém
(vi-rut)

* Khang sinh do
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Huyét thanh hoc — Mién dich hoc

* Phat hién khang thé dic hiéu cta tac nhan gay bénh Iwu hanh trong
mau/huyét thanh cua bénh nhén

* Phat hién khang nguyén: khang thé don dong/da dong
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Sinh hoc phan tw

e Genomics

* Phat hién nucleic acid dac hiéu (ADN, ARN) cua tac nhan gay bénh trong bénh
pham |am sang

* Proteomics

* Khdi pho (Mass Spectrometry)
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Proteomics vs Genomics

\
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Uu diém cuda sinh hoc phan tir

1. Kha nang dinh danh rong vs nhanh

2. Dinh lwong nong do (vi du: tai lwong vi-rat = viral load) trong mau bénh pham
giup theo déi dién tién diéu tri

3. Xac dinh kiéu gen, gitup quyét dinh/dinh huwéng phac d6 diéu tri, danh gia tién
lwong vs nguy co’ bénh

4. Xac dinh kiéu dot bién (dac biét hiru ich trong dot bién khang thudc) giap thay
doi phac d6 diéu tri hiéu qua

5. Tai phat vs tai nhiém

6. Nghién ctu dich té hoc phan ti cac vi sinh vat gay bénh gitp giam sat, kiém soat
nguon lay trong cac vu dich
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Kha nang dinh danh rong vs nhanh

1. Tac nhan VSV khdng nudi cdy dwoc hodc rat kho/rat ton kém (Chlamydia, HCV,
HPV)

2. Tac nhan moc cham (Mycobacteria, Legionella)
3. Tac nhan nguy hiém (cim A/H5, SARS-CoV-2, Francisella tularensis, Brucella)

4. Tac nhan nudi cay that bai (vi s6 lwong mau it, da Rx khang sinh trwéc d6 nhw
lao, viem mang ndo mu cut dau, 1du cut dau)

5. Tac nhan hién dién véi s6 lwong thap trong mau bénh pham (HCV, HIV, CMV)
6. Khang dinh két qua nudi cay
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Cac ky thuat phat hién vat chat di truyén

 Phat hién trwc tiép: sir dung cac doan do lai vé&i DNA/RNA dich; VD: lai
phan tlr bang cac doan do danh dau, FISH (Fluorescent in-situ
Hybridization)...

e Khuéch dai nucleic acid
* Khuéch dai cac doan do: LCR (Ligase Chain Reaction)

* Khuéch dai tin hiéu: Branched DNA technology

e Khuéch dai DNA/RNA dich

* Chu ky nhiét: PCR (Polumerase Chain Reaction) cho DNA, RT-PCR cho RNA, real-time PCR
(PCR dinh lwong)

 Pang nhiét: TMA (Transcription mediated amplification), NASBA nhan ban RNA/DNA

* Giai trinh tw
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Mot sO ky thuat phat hién truc tiép

* Lai phan t&
* Southern Blot/Northern Blot
* FISH
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Ky thuat khuéch dai doan nucleic acid dich

Nguodn: Internet
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PCR (Polymerase Chain Reaction)

* Phuong phap (xet nghiém) PCR (sinh
hOC phén tG’) Ié mét kg'/ thuét nham tao .the idea of PCR came to him

while driving with his girlfriend

ra sO lwong I&n ban sao DNA dich on a highway.
trong 6ng nghiém tv mot khudon mau "It was quiet and something

DNA trong b&nh pham dwa vao chu ky

nhiét

just went, Click!"

KARY B MULLIS

1944-2019

° Kary MUI“S (nguJ(‘)!| M'S'/) phét minh Vé.O Inventor of PCR Technique

nam 1985
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RESEARCH ARTICLE

Enzymatic Amplification of 3-Globin
Genomic Sequences and Restriction Site
Analysis for Diagnosis of Sickle Cell Anemia

Randall K. Saiki, Stephen Scharf, Fred Faloona, Kary B. Mullis
Glenn T. Horn, Henry A. Erlich, Norman Arnheim

Recent advances in recombinant DNA
technology have made possible the mo-
lecular analysis and prenatal diagnosis of
several human genetic diseases. Fetal
DNA obtained by aminocentesis or cho-

This discase results from

lessen the complexity of prenatal diagno-
sis for sickle cell anemia; they may also
be generally applicable to the diagnosis
of other genetic diseases and in the use
of DNA probes for infectious disease
diagnosis.

Sequence amplification by polymerase
«chain reaction. We use a two-step proce-
dure for determining the B-globin geno-
type of human genomic DNA samples.
First, a small portion of the B-globin
gene sequence spanning the polymorphic
Dde 1 restriction site diagnostic of the B*
allele is amplified. Next, the presence or
absence of the Dde I restriction site in
the amplified DNA sample is determined
by solution hybridization with an end-

of the sickle-cell allele (B%) at the -
globin gene locus. The § allele differs
from the wild-type allele (3%) by substi-
wtion of an A in the wild-type toa T at

labeled oligomer fol-
lowed by restriction endonuclease diges-
tion, electrophoresis, and autoradiogra-
phy.

The B-globin gene segment was ampli-
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rionic villus sampling can be analyzed by  the second position of the sixth codon of  fied by the polymerase chain reaction g 3 a &
restriction enzyme digestion, with subse-  the B chain gene, resulting in the replace-  (PCR) procedure of Mullis and Faloona The Nobel Prize in Chemistry 1993
«quent electrophoresis, Southern trans- ment of a glutamic acid by a valine in the  (/2) in which we used two 20-base oligo-
fer, and specific hybridization to cloned  expressed protein. For the prenatal diag-  nucleotide primers that flank the region
gene or oligonucleotide probes. With mnosis of sickle cell anemia, DNA ob- to be amplified. One primer, PCO4, is g =
~ o - complementary to the (+)-strand and the E Kary B. Mullis
other, PC03, is complementary to the & : A
Abstract. Two new methods were used 1o establish a rapid and highly sensitive  (—)-strand (Fig. 1). The annealing of Michael Smith
prenatal diagnostic test for sickle cell anemia. The first involves the primer-mediated ~ PC04 to the (+)-strand of denatured ge-
enzymatic amplification of specific B-globin target sequences in genomic DNA, nomic DNA followed by extension with
resulting in the exponential increase (220,000 times) of target DNA copies. In the  the Klenow fragment of Escherichia coli Share this
second technigue, the presence of the B* and p° alleles is determined by restriction  DNA polymerase | and deoxynucleotide
endonuclease digestion of an end-labeled oligonucleotide probe hybridized in  triphosphates results in the synthesis of a
solution to the amplified B-globin sequences. The P-globin genotype can be  (—)-strand fragment containing the target 1
determined in less than 1 day on samples containing significanily less than 1  sequence. At the same time, a similar 2 £} y m KHI’Y B. Mullis
microgram of genomic DNA. reaction occurs with PC03, creating a ; The Nobel Prize in Chemistry 1993
new (+)-strand. Since these newly syn- s
thesized DNA strands are themselves g
polymorphic DNA markers linked ge-  tained by amniocentesis or chorionic vil-  template for the PCR primers, repeated g
netically to a specific disease locus, seg-  lus sampling can be treated with a re- cycles of denaturation, primer annealing, 2 Born: 28 December 1944, Lenoir, NC, USA
regation analysis must be carried out striction endonuclease (for example, and extension result in the exponential :
with restriction fragment length poly- Dde I and Mst IT) that recognizes a accumulation of the 110-base pair region =3
]

morphisms (RFLP’s) found to be infor-
mative by examining DNA from family
members (i, 2).

Many of the hemoglobinopathies,
however, can be detected by more direct
methods in which analysis of the fetus
alone is sufficient for diagnosis. For ex-
ample, the diagnosis of hydrops fetalis
(homozygous o-thalassemia) can be
made by documenting the absence of any
w-globin genes by hybridization with an
e-globin probe (3-5). Homozygosity for
certain B-thalassemia alleles can be de-
termined in Southern transfer experi-
ments by using oligonucleotide probes
that form stable duplexes with the nor-
mal B-globin gene sequence but form

sequence altered by the B¥ mutation (8-
11). This generates p*- and p3-specific
restriction fragments that can be re-
solved by Southern transfer and hybrid-
ization with a B-globin probe.

We have developed a procedure for
the detection of the sickle cell mutation
that is very rapid and is at least two
orders of magnitude more sensitive than
standard Southern blotting. There are
two special features to this protocol. The
first is a method for amplifying specific
B-globin DNA sequences with the use of
oligonucleotide primers and DNA poly-
merase (12). The second is the analysis
of the B-globin genotype by solution hy-
bridization of the amplified DNA with a

defined by the primers.

An example of the degree of specific
gene amplification achieved by the PCR
method is shown in Fig. 2A. Samples of
DNA (1 pg) were amplified for 20 cycles
and a fraction of each sample, equivalent
to 36 ng of the original DNA, was sub-
Jected to alkaline gel electrophoresis and
transferred to a nylon filter. The filter
was then hybridized with a **P-labeled
40-base oligonucleotide probe, RS06,
which is complementary to the target
sequence (Fig. 1A) but not to the PCR
primers. The results, after a 2-hour auto-
radiographic exposure, show that a frag-
ment hybridizing with the RS06 probe

Died: 7 August 2019, Newport Beach, CA, USA

Affiliation at the time of the award: , La Jolla, CA, USA

Prize motivation: "for his invention of the polymerase chain
reaction (PCR) method."

Prize share: 1/2
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PCR hién nay: rat nhiéu bién the...

* RT-PCR

* One-step RT-PCT

Two-step RT-PCR

Multiplex PCR

Nested PCR, hemi-nested PCR

Non-stop nested PCR
Touch-down PCR
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1a RNA
RNA consist of Start
codon AUG and ends
with poly A tail

b. Oligo dT Primer
Oligo dT Primer is

binding to RNA poly A
tail
-

C. Reverse Transcriptase FlLIl:lrl:IFll'll:lrE QUEI’IEI'IEF
dl::“;’ Forward PCR. primer Q qul‘uk'l;un ?
S
s robe
3I .
g' 3

'F.
Reverse PCR primer

v

Amplification Assay

Polymerization
—t o v ow v ow ol

:

d. Reverse Transcriptase is
an enzymes binds to oligo
dT primer and synthesises

T.....?

the cDNA by adding dNTPs
v Frobe displacement
Fluorescence and deavage
e — L;?
€. RNA hybrid formation : 57 3 we======"w
First - strand cDNA synthesis Result
g 5 Fluorescence
%
e oy - -
-
PCR Products Cleavage Products
f. complimentary DNA
2 a Amplification of cDNA 4 [ ] T “
with Specific Primers £ .
and Taq Polymerase N guon . l n ter n et
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Gidi han cua PCR

* Phan biét dwa vao kich thuwdc san pham
PCR bang ky thuat dién di trén agarose
gel

* Kha niang ngoai nhiém cao (vi phai x ly
hau-PCR)

* Ethidium bromide trong dién di trén
agarose gel la chat gay K

* PO nhay thap

* Bodachieukem o NH TINH HOAC BAN DINH LUONG
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Real-time PCR

* Qua trinh nhan ban DNA dwoc theo doi truwc tiép trén may PCR theo
twrng chu ky nhiét

* Ki€ém soat tin hiéu huynh quang phat ra trong moi chu ky phan ng; tin
hiéu huynh quang ty |é thudn véi lwong san pham PCR tao ra trong
twng chu ky
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Bieu d6 khuéch dai tin hiéu real-time PCR

Cwong d6 huynh quang
A

Giai doan U Giai doan lay thl‘l’a’ 4 Giai doan binh nguyén
¢ —r >

o

\ 4

<———Dudng biéu dién

khuéch dai
Cudng d6 huynh quang nén
/
///
I Duong nén (base line)
] ! | | | | 2
5 10 1s 20 25 30 35
«———» Chu ky nhiét
Chu ky nén

Chu ky ngwéng (Ct)
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Gia tri CT trong xét nghiém SARS-CoV-2

Ampliication Plots
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Mau xét nghiém/Sampie
Churng duorng/Positive controf
Churng ndifinternal controf

Chirng amiéNegative control




Puwéng cong chuan (Standard Curve)

PCR dinh lwvgng = qPCR

(a) Amplification plot (b) standard curve
I
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Tin hiéu huynh quang trong real-time PCR

Nhiéu phwong phap khac nhau

* Chat nhudm khi chén vao DNA sé phat huynh quang
* SYBR Green 1

* Probe d3c hiéu gan huynh quang
 Tagman probe
* Beacon

* Hybridization probe
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R = Reporter

: : Polymerization Q = Quencher
:: Tagman probe i, o B
e o 3.'»7777*:: 3 5'
Dl : .
 —
o o Reverse
Primer
Strand Displacement
5' g
a Y
* U,u Cleavage
#\ e
* Probe dac hiéu S = Ja' i
. 5' 3
* Multiplex PCR ¢ s—
Polymerization
o NhU’Q’C Completed # 9
\‘- * [&=S] \ 3
. Pit e — >
3 5
B 2
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Video minh hoa: Tagman probe

#askTagMan

like any PCR tack men based reactions
require a double-stranded
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Real-time PCR: phat hién tac nhan trong mau

* Po'n gian, nhanh chong

* Dé bién luan, phan tich két qua

* Tranh ngoai nhiém (khong can phan tich hiu-PCR)
e Kha nang dinh lwong I&n (log7-log8)

* D6 nhay > PCR

* PO dac hiéu > PCR

CONG CU PHU HOP VA HIEU QUA RAT CAO CHO VI SINH LAM SANG
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Real-time PCR: dinh Iwong tac nhan trong mau

* Vi-rat: &*ng dung rong rai
* HIV

« HBV } ‘THEO DOI DIEN TIEN DIEU TRI VA HIEU QUA PHAC PO
e HCV

* Pang hot hién nay: SARS-CoV-2 NGUY CO LAY NHIEM

* Vi khuan: it pho bién hon
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PCR “léng” “da moi”
BIOFIRE® FILM ARRAY® SYSTEM

:__ Fast and Easy
‘/’ t  Two minutes of hands-on fime
« Run time of about an hour
Sample Prep Amplification Defechon
. 8
AT Comprehensive

1[5 « Multiplex PCR
:\:'T - Simultaneously testsfor multiple
1 pathogens

1 11
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Panel(s)

Pneumonia
Panel Plus

targets
« 18 vi khuan

* 9 vi-rut
» 7 gen khang

12/4/2021

Respiratory
Panel
2.1 Plus

targets

« 4 vi khuan
e 19 vi-rut
(SARS-CoV-2)

Meningitis
Encephalitis

targets

+ 6 vi khuan
* 7 vi-rut
« 1 nam

Blood
Culture
Identification
2 Panel

43

targets

« 26 vi khuan
s 7 ndm
* 10 gen khang
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Gastrointestinal
Panel

"

22

targets

« 13 vi khuan
e 5vi-rut
» 4 Ky sinh trung




Giai trinh tw gen

* Human Genome Project (2003)
e Cac thé hé gidi trinh tu: 1, 2, 3, 4
* Nhirng rng dung dac biét: giai trinh tw 16S rRNA
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single-stranded DNA fragment
to be sequenced

l,—.— ADD LABELED
DNA PRIMER

Thé hé thir nhat s

3' CGTATACAGTCAGGTC 5'

C4G¢C  ADD EXCESS AMOUNTS
TATGLCT OF NORMAL dNTPs
ADD DNA POLYMERASE ARTTCAS
AND DIVIDE INTO 4 CCead]

SEPARATE TUBES

ADD SMALL AMOUNT OF ONE CHAIN-TERMINATING ddNTP TO EACH TUBE

SRR
Nguyén ly: két thuc T s EEmecc EE

- . GEAT| ATGTCA GEATI ATGT BEAT ATGTCAGTC  [GERE ATGTCAG
VA ] (v}
C h uol ba ng d d NTP GEAT| ATGTCAGTCCA  [GEATI ATGTCAGT |BEBT ATGTCAGTCC [BEBE ATGTCAGTCCAG

A A )
G RESULT
— A sequence of sequence read
m— C DNA primer from gel
—— C | |
—— T [ I |
S— G 5" GCATATGTCAGTCCAG 3’
— A
— C 3" CGTATACAGTCAGGTC 5
—— T | |
I G |
E— T sequence of original DNA strand
— A .
= ]
A T C G

NGUYEN LY GIAI TRINH TU’ SANGER

12/4/2021 NG DUNG SHPT TRONG CHAN DOAN BENH NHIEM TRUNG-HMT




o N/

Phwong phap Sanger cai tién

AUTOMATED DIDEOXY SEQUENCING

mixture of DNA products, each containing a chain-
terminating ddNTP labeled with a different

fluorescent marker
I

GCATAT PRODUCTS
GCATA LOADED ONTO  _, electrophoresis
GCATATGT  capiLLARY GEL 2 P )
a9 8%
AT GCATATGTC )

size-separated products
are read in sequence

Al l

(B) TTCTATAGT TCACCTﬁAATA CTT C TA;&TC;&T T

(A)
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NGS = Next Generation Sequencing
(T thé hé th& hai tré di)

Thé hé th hai

* Pyrosequencing: phat hién su giai phong pyrophosphate khi dNTP dwo'c thém vao
chuoi

* lon Torrent Sequencing/lon Semiconductor Sequencing: phat hién tin hiéu dién do
ion H* gidi phdng ra trong qua trinh tong hop DNA

* lllumina: ghi tin hiéu huynh quang gan vao nucleotide
Thé hé thu ba

* SMRT = Single Molecular Real-Time Sequencing: giai trinh tw do'n phan tlr thoi gian
thuc bang cach ghi nhan tin hiéu huynh quang don phan tir
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Thé hé th tw
Oxford Nanopore Sequencing Technology

N = Nguyén ly: st dung dong dién dé

-

each DNA base causes a characteristic disruption in electrical

feeding one strand through a protein pore. The unique shape of
‘ n ~ n x .4
FEE BRI S e ..\[)\/ van chu yen m Ot mau chua biét
L] L]

DNA double

qua mot 16 d=1nm

Unwinding enzyme

DNA base

Priming Kit Washing kit

Nvidia Jetson NX

IS PRI = = et e 1Y & _: i & \ S : — g = = ,,';‘i > S =
Membrane | \/ ‘ Qubit -t o
- | - .
Ui ) E, r - MinlON
7/ PCR - E _ i
G T \& Barcoding

‘ Flow cell
Sequence A A C T C G T
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Xac dinh bién chung SARS-CoV-2

(PANGOLIN)
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Sequence name

sarscov2-UMC_NEO1
sarscov2-UMC_NBO2
sarscovZ-UMC_NBO3
sarscov2-UMC_NB04
sarscov2-UMC_NBO05
sarscov2-UMC_NEOD6&
sarscovZ-UMC_NBO7Y
sarscov2-UMC_NBEOS
sarscovZ-UMC_NBOS
sarscov2-UMC_NB10
sarscov2-UMC_MB11
sarscov2-UMC_NB12

Lineage

AY.26 i '{r‘ @
AY.24 i '{ﬁ' @
B.‘I.ﬁ'l?.i’i '{#‘ @
B.‘I.ﬁ'l?.i’i '{#‘ @
B.‘I.'ﬁ'l?.i’i '{ﬁ @
B.‘I.'ﬁ'l?.i’i “?‘ @
B.‘I.'ﬁ'l?.i’i '{:" @
B.‘I.'ﬁ'l?.i’i '{#‘ @
B.‘I.ﬁ'l?.fi '{‘_ﬁ @
B.‘I.ﬁ'l?.i’i '{#‘ @
B.‘I.'ﬁ'l?.i’i “?‘ @
B.‘I.'ﬁ'l?.i’i '{:‘ @
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NEXTSTRAIN
(GISAID & WHO)

Sequence name

@ sarscov2-UMC_NBO1
@ sarscov2-UMC_NBO2
@& sarscov2-UMC_NBO3
@& sarscov2-UMC_NBO4
@ sarscov2-UMC_NBO5
@ sarscov2-UMC_NBOA
& sarscov2-UMC_NBO7
& sarscov2-UMC_NBOS
@& sarscov2-UMC_NBO?
& sarscov2-UMC_NB10
& sarscov2-UMC_NB11
@ sarscov2-UMC_NB12

Qc . Clade

OVRE@PO 21 (Delta)
ODVRE@FO 21! (Delta)
DVR@RO 21! (Delta)
DVR@GO 21! (Delta)
DVDR@FPO 21! (Delta)
DVDR@GO 21! (Delta)
ODVR@FPO 21! (Delta)
DVR@GO 21! (Delta)
ODVR@FO 21! (Delta)
ODVR@RO 21! (Delta)

QR@@O 21! (Deita)
DVR@AO 21! (Delta)

© IMut. non” ¢ s

= - [ACGTN -
39 0 182
38 0 181
37 0 298
35 0 134
35 0 1532
34 0 223
37 0 1532
33 0 132
32 0 133
38 0 131
40 0 1142
33 0 882

Genome annotation ?

Gaps

13
13
13
13
13
13
13
13
13
13
13
13
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NEXTCLADE

B zuipeta)

J Victnam/VN5%57/2021

@ Vistnam/NHTO-OUCRU1122/2021

Vietnam/NHTD-OUCRU 11352021

Vistnam/HCNC_h02_08 0442021

@ Viemam/MHTD-oUCRU1347/2021 QUCRU_2021

@ Vietnam/PIHCM_PH2150542/2021  Pasteur/HCM /2021

sarscov-UMC MEOS new

OUCRU_2021

sarscoy2-LkC_MEB10_new

4 Vietram/MHTD-OUCRU1234/2021

3 Vietnam/MHTD-OUCRU1239/2021

@ CanadaBC-BCCDC-177470/ 2021

UMC
Pasteur/HCM/2021

a0 sarscow 2-UMC_MB06_new

@ SErRCOVE-LIIC_MFS_new

sarscov-UMC_MBOS new

i sarscov2-UMC_MB12_new

sarscov2-UMC_MEC new

sarseow F-UINIE_MBO J_new

@ sarscov2-UrAC_MBO2_new

) sarscov2-UMC_ MB11 new

sarscov 2-UMC_MNEQS_new

sarscov2-LUIMC_MBDT_new

@ Vietnram/MHTD-CUCRUIE24/2021

QUCRU_2021

Mutations

=)
@

40
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S gene (ma hoéa protein gai)

Amino acid mutations of SARS-CoV-2 Delta variant plotted on a genome map of SARS-CoV-2 with a focus on Spike
Spike S

1/S2
- ORFlab N =
{NTD RBD { i {
Gl Gl T & ¥ 5 S
& & N § & $
<
1 200 400 €00 800 1,000 1200 1,400 1,600 1,800 2,000 2,200 2,40 26 2,800 3,000 3200 3,400 3,600 4,000 42 4400 4617| ; —
e ‘ ' ‘ ' ‘ ' ' ' ' ' ' ' ' ' ‘ ' ' ‘ — ' ' e 2| % r¢| @
! 250 500 750 1,000 1250 1,500 1750 2,000 2250 2,500 2750 3,000 3250 3,500 3750 4,000 4250 4617
854 Statistics
0 - -
: : — - - Nucleotide Statistics:
1o 361 611 861 1111 1361 1611 1,861 2111 2361 2611 2861 3111 3361 Length: 4,617 bp
MN908947.3 -5 CDS S CDS Sequences: 2,421
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MALDI-TOF
(Khdi pho)

Matrix Assisted Laser Desorption/lonization Time-Of-Flight
Mass Spectrometry

Developed in 1980°s by :
Karas & Hillenkamp in Germany and Tanaka et al in Japan.

@

(C Anal. Chem. 1988, 60. 2301-2303 (D Protein and lf'oly.mer {&nalyses.up to m/z 100 000
by Laser Ionization Time-of-flight Mass
Laser Desorption lonization of Proteins with Molecular Masses Spectrometry
Exceeding 10000 Daltons Michael Karas* Koichi Tanaka', Hiroaki Waki, Yutaka Ido, Satoshi Akita, Yoshikazu Yoshida

Franz Hillenkamp and Tamio Yoshida

Shimadzu Corporation, Nishinokyo- Kuwabaracho, Nakagyo-ku, Kyoto 604, Japan

RAPID COMMUNICATIONS IN MASS SPECTROMETRY, VOL. 2, NO. 8, 1988 151

First commercial apparatus in 1991
Nobel Prize for Chemistry to K. Tanaka in 2002
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Nguyén ly co ban MALDI-TOF

' “ 7 O Sorting and Counting
detection G ion detector © Pocket change (mixture of coins) @ Mixture of molecules
¢ ° . O Penny, dime, nickel, quarter, half $ @ Molecules of different weight, size
| ® @ Z?ilf?-rg gge o Sorting change by value or size o Separation by mass
separation o Concept of visual interpretation o spectrum

grid electrode

acceleration D 5
acceleration T 2
zone £

y . . N ‘: e

ionization i Pares N

desorption ' % e g i
matrix/analyte _ _
crystals dime cent nickel quarter half $

Sl S | value
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Thw vién cap nhat

‘THU’ VIEN HIEN TAI: 1316 SPEICES
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Chan doan cac bénh Iy nhiém trung

* Chinh xac vs kip thoi
* Dinh hwdng khéi dau phac d6 diéu tri
* Theo doi dién tién/khang thudc

* Phong ngtra lay lan thanh dich
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Tac nhan gay bénh: vi-rut

* Nudi cay
* Kinh nghiém, thei gian, chi phi
* PO nhay thap (khé moc, khéng moc)
* Huyét thanh/Mién dich
* DO nhay thap (nong dd KN thap, giai doan ctra s6 = khé phat hién)
* Trinh dd k{ thuat phat trién kit

* Nhu cau: can sang loc nhanh dé déi pho dich
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Quyét dinh phac d6 Rx, theo doi, tién lwong

* Chan doan xac dinh: giai doan clra sd
* Theo doi diéu tri: dinh lwong HIV, HBV, HCV
* Tién lwong: kiéu gen HPV, HCV, HSV

e Xac dinh dot bién khang thuéc: HBV khang lamivudine, dot bién pre-
core lam mat HBeAg

« Xac dinh bién chung: giai trinh tw SARS-CoV-2
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Tac nhan giy bénh: vi khuan

* Dinh danh dwa trén gen dich phd bién
* 16S ribosomal RNA
* Ciu truc thiét yéu, cé tinh bao tén cao

 Gidi trinh tw gen ma héa 16S rRNA
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(4

Vi khuan moc cham, khé/khéng nudi cay

Mycobacterium tuberculosis

Chlamuia trachomatis

Neisseria gonorrhoeae

Mycoplasma pneumoniae

Legionella spp.

Streptococcus pneumoniae
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Mycobacterium tuberculosis

* Gen dich 1S6110: chan dodn xac dinh nhanh & chinh xac
* Hiru ich trong cac trwvong hop nhudém soi (BK dam) am tinh

* D3c biét hiru ich gitp chan doan xac dinh cac trwdng hop lao ngoai
phdi: mang ndo, khép, mang bung, mang tim, xwong

* Xac dinh lao khang thudc (kiéu gen): dinh hwdng lwa chon phac dé RX
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Vai gio’: tac nhan
+ gen khang

U'ng dung SHPT trong cidy mau

5 phut: tac nhan

Lay mau - chai cdy mau - tii cay mau | — Buée 1 (24 gitr diu) » | Chai cf'li Mau moc

Chai cdy mau + — cay ria thach —» ti i | = Buwéc 2 (24 gio thi hai) »| Moc trén thach

Thach — dinh danh = Buéc 3 (24 gio thir ba) »| Két qua dinh danh

KQ dinh danh - KSD et Buré'c 4 (24 gi® thir tw) »| Khang sinh do

Két qua: tac nhan + khang sinh do. Tong thoi gian quy wée: 96 gior (sau khi chi dinh)
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Phan biét tai phat vs tai nhiém

* Tinh da hinh kiéu gen
* Vi du dién hinh: SARS-CoV-2 (v@i 5 bién chiing VOC hién nay)

o |
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Gi¢i han cua sinh hoc phan tw

* Nhan suw VIP
 Thiét bi ky thuat cao
e Gia thanh tirng xét nghiém dat

* Kha nang phat hién tac nhan gi@i han trong tirng ky thuat (primer trong
cac ky thuat PCR, thu vién cta khdi pho)

* Sw khéng déng nhat trong cac bo kit, quy trinh

* TAm ly e ngai dau tw (nhirng cdi m&i, dat tién)
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Tém tat

* Chan doan vi sinh vat gay bénh nhiém trung: truyén thong vs cong nghé
* Sinh hoc phan tw
* Genomics

* Proteomics

e Pu vs nhwoc diém
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Thong tin lién hé

TS.BS. Huynh Minh Tuan
Pho6 Trwa'ng BO mon Vi sinh — Ky sinh, Khoa Y
Pai Hoc Y Dwoc TP.HCM

Cell: +84 90 934 9918

Email: huynh.tuan@umc.edu.vn
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