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2. Doc két qua PCR

3. Thiét ké doan moi (primer)
4. Ky thuat Real-time PCR

5. MOt s6 ciu héi trac nghiém
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Kh&i niém chung vé PCR

* Phuong phap PCR (Polymerase Chain Reaction): Khuéch dai mét doan DNA
quan tam

 Sir dung DNA polymerase dé:
* Sao chép DNA
* Lién két véi soi DNA mach don bj tadch ra dé tao mach DNA bé sung.
* Th&i gian ngan cho nhiéu ban sao DNA
* DO nhay (sensitivity) cao
Ky thudt PCR c6 thé dwoc trng dung trong nhiéu linh vwe: chan doan, xét
nghiém cac tac nhan vi sinh vat gay bénh, xac dinh gidi tinh cta phdi, giai
ma di truyén, tao giong mai vdi cac dét bién dinh huwdng, hodc nghién ctru
sy tién hod cda sinh vat & mirc d6 phan ti.

25/10/2018 TT NCYSH DHYK PNT 4



Co ché sao chép DNA

i.  Quatrinh ban bao ton
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Sao chép DNA — Nhan so

Overview
Origin of replication
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Lagging strand
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Co ché khuéch dai DNA - PCR

- Ky thuat tong hop DNA ngoai co’ thé (rng dung trong ky thuat PCR ciing
tuan thd nhirng nguyén tac co ban ctia sao chép DNA trong co thé

nhwng co sw khac biét:
- DUNg nhiét dd cao thao xoan thay cho helicase.
« Két hop v&i enzyme DNA polymerase chiu nhiét (Tag DNA
polymerase) dé tdng hop DNA méi trong méi trwdng thich hop.
« Hé thdng diéu nhiét thich hop cung v&i cac doan moi duoc

thiét ké chuyén biét, cha dong.
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Co ché khuéch dai DNA - PCR

Bién tinh
Théo xo3n
94-960C

Polymerase chain reaction - PCR

Bat cdp Kéo dai chuoi
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v g

oo _— iy SO 5,
» e PP

i| Wy e s 7 e —_——wee ey 7

s » / o "tk "o

m © © o 0 e

s\ ; : @ Y

"L SN . ... vz S N

I‘WW ¥ 5 3 5 \ /

25/10/2018 TT NCYSH DHYK PNT



W target gene I— 4 prm—
w— " 3rd cycle o e
E ] A—
— Dem—
e 2nd cycle S—
— —
nr=———
———- < r——
r— —
— Bomm—
O ——— 1st cycle —_ ﬁ
template DNA S < ——y
D— ——
ram— PR— Ex—
p— Come——
— De—
— Co—
e < s =
—
e
22 5 3 = =
: Co—
4 copies 8 copies 16 copies 32 copies

25/10/2018 TT NCYSH DHYK PNT

35th cycle

2 = 68 billion copies



Cac giai doan cia mot phan ing PCR trong
phong thi nghiém

Stepl  Step2 Step 3
1X 30-35X 1X
94°C 94°C
2:00 0:15 72°C . 72°C

50°- 65°C / 1 min per 5:00
0:20 LXD

4°C
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Tong két cac budc PCR (Tham khao)

Giai doan khdi dau:

Giai doan can tang nhiét d6 1én 94-96°C (hay 98°C

néu st dung polymerases cuc ky bén nhiét)
1-9 phut.
Giai doan bién tinh:
94-98°C
20-30 giay.

Pha v& lién két hydro gitta cdc bazo > DNA don

Giai doan gadn moi:
50-65°C
30-40 giay dé moi gan vao

Nhiét d6 nay can phai dd thap dé cho phép moi .
bat cap v&i DNA nhung ciling d cao cho qua trinh

bat cdp didc hiéu

Lién két hydro bén vitng = moi bd sung hoan toan

v&i khuon

25/10/2018
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Giai doan kéo dai:

Phu thudc vao cac DNA polymerase st dung;
Taqg polymerase c6 nhiét dd hoat déng tdi wu &
75-80°C, va nhiét d6 72°C thuvong dwogc st
dung vdi enzyme nay.

Chidu 5' dén 3’
Giai doan két thuc kéo dai:

70-74 °C (day la nhiét do6 can thiét cho hoat
dong t6i wu cha hau hét cac enzyme
polymerase dung trong phan &rng PCR)

5-15 phut sau chu ky PCR cuéi cung

Giai doan bao quan:

4-15°C trong mot thoi gian dé bao quan ngan
han san phdm cha phan &ng & cudi chu ky

* 35vong = 90-120m
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May luan nhiét
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Nguyén liéu cho PCR
4 = c s )

DNA Sample Primers Nucleotides

@ i [

onlymerase Mix Buffer PCR Tube J
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Nguyén liéu cho PCR

Nuwdc

Dung méi, tinh khiét, khéng chira ion nao, khdng chira DNAase, RNAase (Nucleases
free)

DNA miu (DNA
template)

DNA khuon cé dd nguyén ven cao tranh 1an tap chat = phan &ng tét. Phan (ng PCR tdi
wu xay ra khi mau DNA khong dai qua, 1-1,5kb.

Mudi dém: MgCl,

Chinh ion Mg?* gén lién k&t dNTP v&i DNA polymerase, ting kha ndng bam néi clia moi.
Nong dé MgCl, cao sé& tao nhiéu san pham khéng ddc hiéu, néng d6 MgCl, qua thap sé
khong tao sdn pham PCR

Free dNTP (deoxy-
nucleoside
triphosphate)

Nang lwvong dé cho phan &rng hinh thanh lién két phosphodiester xay ra duoc |ay tir céc
néi phosphate giau nang lvong cua triphosphate trén dNTP. D6 cling chinh 13 ly do tai
sao phai la dNTP chirng khong phai la dNDP (diphosphate) hay dNMP(monophosphate).

Mbi (primer)

Gan vo DNA dich = hinh thanh chudi DNA b6 sung. Cadc modi nay cé chiéu ngugc nhau,
mo&t moi xudi (forward primer) va mét moi nguwoc (reverse primer) = Quyét dinh nén
tinh dac hiéu cda thi nghiém. Kh&i dong enzyme polymerase.

Enzyme DNA
polymerase

Xuc tac cho qud trinh 13p rdp cac nucleotide A, T, G, C vao mach DNA mdi téng hop. Két
qua cta phan &ng PCR phu thudc vao kha nang chju nhiét cia enzyme polymerase -

Taq




POAN MOI — PRIMER???
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Céac yéu td dnh hudng dén 1 phan &ng PCR

* Primer va nhiét doé lai: Chia khdéa quan trong
* Viéc lwa chon/thiét ké primer can tuan th( theo mot s& nguyén tic sau:
* DO dai: minimum ~ 15 nu, maximum ~ 30 nu.

* Trinh ty: Ty 1€ GC khoang 50%. Nén thiét k€ dé han ché& misprime
(bat cap 16i)

i. Khdng duoc cd trinh tw nu bé sung 1an nhau gitra 2 moi
ii. Han ché lap lai kéo dai cia mdt hodc hai cdp nu
iii. GC& 5 nu cudi (dau 3’)

* Nhiét dd ciia doan moi: Tm clia 2 moi khéng nén cach nhau qua xa
(maximum 5°C)

* Doan gene can khuéch dai: >1 kbva<3 kb

25/10/2018 TT NCYSH DHYK PNT 16



Bat cap 16i (misprime)

Primer 2

TUUNNONNNONONON NN U Dnny
ONROOROOONONAROONNAANOANOINNANNANNEN

3 T

Primer secondary
structure
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Céac yéu td dnh hudng dén 1 phan &ng PCR

* Nhiét do ndng chay (Tm): Primer Melting Temperature (Tm) by
definition is the temperature at which one half of the DNA duplex will
dissociate to become single stranded and indicates the duplex
stability.

* Primer 18 =25 nu
* Tm = 4x(G+C) + 2x(A+T)

* Nhiét do bat cip (Ta): Annealing temperature — hybridization

temperature generally about 5°C below the Tm of your primers.
* Ta=Tm (primer) -5

* Tools for calculation:
* NCBI
* http://www.thermoscientificbio.com/webtools/tmc/

e http://www.biophp.org/minitools/melting temperature/demo.php?formula
=Base-Stacking

* Vv...

25/10/2018 TT NCYSH DHYK PNT 18
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Céac yéu td dnh hudng dén 1 phan &ng PCR

* SO lwrong chu ky:

* Trong thuc té s6 chu ky cho mét phan &rng PCR khéng nén
vuwot qua 40.

* S& chu ky cho mot phan trng PCR tuy thudc s lvong mau
DNA ban dau.
« Mau 105 thi can 25 — 30 chu ky
* Mau 102 — 103 thi s6 chu ky phai Ia 35 — 40 chu ky

25/10/2018 TT NCYSH DHYK PNT
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Céac yéu td dnh hudng dén 1 phan &ng PCR

* Nong dd dNTP (cac deoxynucleotide triphosphate)
* 20 —200 pM.
* Nong do cao hon = khuéch dai “ky sinh”

« M4t can bang trong thanh phan cadc dNTP = ting cac 16i sao chép cla
DNA polymerase.

25/10/2018 TT NCYSH DHYK PNT 20



Checklist néu PCR 10i

If no product ( of correct size ) produced:

1 Check DNA quality

2 Reduce annealing temperature

3 Increase magnesium concentration

4 Add dimethylsulphoxide ( DMSO ) to assay ( at around 10% )
5 Use different thermostable enzyme

6 Throw out primers - make new stocks

If extra spurious product bands present
1 Increase annealing temperature

2 Reduce magnesium concentration

3 Reduce number of cycles

4 Try different enzyme

25/10/2018 TT NCYSH DHYK PNT
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U'u diém PCR

e To6c d0 nhanh nhay

* PDon gian:

25/10/2018

Mot lvong nhé DNA dé [am viéc
DNA hoan chinh va khdng bi hu hai
Mat it thoi gian hon dé dao tao

Khdng can phai cé trinh tu cda vung DNA huéng dén dé khuéch dai >

nhitng trinh tw & hai bén cta gene quan tdm - dot bién trong bd gene
vung quan tam s& khdong anh huwdng dén su khuéch dai > d6t bién cé

thé dwoc sao chép va phan tich.

TT NCYSH DHYK PNT

22



Nhuoc diém PCR

* D6 dai chudi DNA can khuéch dai: 200-1000 bp
* Ty |é sao chép sai cao (in vivo) 1/10° nu
* Ngoai nhiém
* Khéng phan biét dugc té bao séng (viable cell) hay d3 chét (dead cell)
* Quy trinh dinh danh vi khuan van dua vao nudi cay
* PCR khang dinh lai va xay dwng hod so phan tl clia vi sinh vat
* Khac phuc?
* Tach chiét DNA bao dam DNA khuén tinh khiét
* S&r dung DNA polymerase t6t

* Lwuy khi st dung cac dung cu thi nghiém/ han ché thao tac thira thai
* Cdc chat phu trg: DMSO, BSA, v.v...

25/10/2018 TT NCYSH DHYK PNT
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Cac loai PCR

« PCR co dién

« Multiplex PCR: bao gém nhiéu cdp mdi trong mdt hon hdp PCR duy nhét dé tao ra ban sao kich
thudc khac nhau dac trung cho cac trinh tuw DNA khac nhau. V&i nhiéu doan DNA dich dugc
khuéch dai cung mét luc, nhiéu théng tin thu dugc tir mét Ian chay ma khéng doi héi nhiéu hoa
chat va thdgi gian thuc hién. Nhiét d6 gan mo6i phai dugc téi uu hoa

+ Nested PCR: PCR I6ng lam tdng d6 dac hiéu cta phan 'ng PCR bang cach gidm do nhiéu do su
khuéch dai DNA khéng dac hiéu. S dung hai cap moi trong hai phan ng PCR lién tiép. PCR I6ng
thudng thanh cong hon phan rnhg PCR théng thudng dac biét trong trudng hgp khuéch dai cac
doan DNA dai, nhung no cling doi hoi théng tin chi tiét hon vé cac trinh tu dich.

« Hot start PCR: ky thuét lam giam su khuéch dai khéng dac hiéu trong qua trinh PCR. N6 ¢ thé
dugc thuc hién bang cach gia nhiét cac thanh phan phan 'ng & nhiét do bién tinh (vi du, 95°C)
trugce khi thém cac polymerase. Hoat dong cua polymerase bi Uc ché bgi enzyme dac hiéu, hoac
khang thé hoac bdi su hién dién cua cac lién két cong hda tri v8i chat Uc ché céd kha nang phan ly
khi dudc kich hoat & nhiét d6 cao.

- Digital PCR (dPCR): dugdc sir dung dé dinh lugng sé lugng ctia mot sgi DNA dich trong mét mau
DNA.

- Droplet Digital PCR (ddPCR): &'ng dung cong nghé giot du (water-oil emulsion droplet). Mau
sé€ dugc chia nhoé trong 20,000 droplet, phan &'ng khuéch dai cac phan t&r DNA khubn sé dugc
dién ra trong tung droplet. Dinh Iugng DNA, d6 chinh xac cao.

« V.v...

+ Tuy theo muc dich st dung ma lua chon loai PCR phu hop



Ung dung PCR

* Nghién ctu biéu hién gene

* Nghién clru bénh di truyén

* Truy nhan huyét théng

e Chan doan, theo ddi diéu tri cdc bénh do vsv

* TAm soat va theo ddi diéu tri mot s6 bénh ung thu

25/10/2018 TT NCYSH DHYK PNT
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M6t sb cau hoi

* So sanh PCR va co ché sao chép DNA trong
té bao?

* Nhiém vu ctia Tag DNA polymerase

* Nhiém vu cua primer?

* Sau mot s6 chu ky nhat dinh, sé lvong ban
sao san pham PCR bi gidi han, vi sao?

» Cac yéu t6 can diéu chinh dé t6i wu héa
mot phan (rng PCR?




2.DIENDI
DOC KET QUA PCR

Phillipe Pailly/Science Photo Library/Photo Researchers.

25/10/2018
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Lam thé nao dé doc
két qua PCR?

* PCR c6 dién:
e Thu thap két qua sau 35-40 chu ky
e Két qua & day la gi?

25/10/2018 TT NCYSH DHYK PNT 28



Lam thé nao dé doc
két qua PCR?

* Két qua PCR = DNA quan tdm
* Kiém chirng:

HN
* Su hién dién
* DO dai
e Luvogng???
 Trwrc quan két qua PCR: ke
° Nhuém DNA (b) the process of intercalation, illustrating the lengthening and untwisting of the DNA helix.

e Dién di trén mot khuon do (gel)

e Cac loai thuéc nhudém

* Ethidium Bromide (EtBr): ré, pho
bién, doc hai

* SYBR®Gold va SYBR®Safe
e GelRed™ va GelGreen™
* Vv...

| l_|!|_|.'[l
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Nguyén tac dién di

* Pién di: hién twong dich chuyén cla cic phan tl tich dién dudi tac ddong cla
dién truwong
* Phéan chia cac phan tlir DNA, RNA, hay protein
« Khéilwgng, dién tich
* Khi cac phan tl tich dién duwoc dat trong mot dién trwong, ching sé dich
chuyén vé cac cuc (+) hoac (-) tuy theo dién tich cta chung.
* Khudn d& (support matrix): gidy, cellulose acetate, gel tinh bét, agarose hoac
polyacrylamide gel.
* Ky thuat dién di trén gia ran (agarose hoac polyacrylamide):
 Dung dich dém dé dan dién
* Gel dé phan tach cac phan ti
* Chat nhudm phat hién vj tri cdc phan t trén gel
» Agarose gel phan tach hiéu qua cac phan t& DNA hodc RNA cé kich thwdc tw
20 bp-20 kb.
* Polyacrylamide gel duoc dung dé phan tach cac phan ti protein va cic phan
tlr DNA c6 chiéu dai <1 kb



Dién di gel Agarose s
(Khéng bién tinh)

* Agarose gel la mét chat trong
suot hoac trong mo

e agarose va dém dién di duoc
dun néng t&i >100 oC = dong

e Gan nhiéu géc monomer tao
thanh polymer nho nhiét do.

* Cic chubi polymer lién két
chéo v&i nhau tao thanh mot
hé thong mang ludi véi kich
thwdc cac mat lwdi tuy thudc
vao nong dd agarose va phan
ung polymer hoa.

e Dung dich dém: TAE hay TBE dé

tao moi truwong thich hgp cho
cac ion di chuyén

25/10/2018 TT NCYSH DHYK PNT 31
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Microwave
to boil

Mix agarose
and buffer

EthBr

Cool to 65°C, and
pour into mold

TT NCYSH DHYK PNT

Comb to
make wells

Finished ge

1

Wells
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bién di gel Agarose B
(Khdng bién tinh) \_J
« Mat phang ngang -~

* DNA mang dién tich (-) nén di
chuyén ttr cuc (-) sang (+) trong dién

direction\/
of movement @ electrode

trwong
* Tach cdc doan DNA vdi kich thudc khac /
buffer
nhau solution Electrophoresis tank

e T6c d6 dich chuyén phu thudc vao kich
thudc, cdu hinh phan tl, néng do gel, luc
dién truwong, v.v..

* Thudng: DNA kich thuwdc nhd sé di chuyén
nhanh va xa hon trén gel, DNA kich thudc
|I&n s& di chuyén chdm hon va gan hon
trén gel

* Cac phan t & nucleic acid cé khdi lwvon g va
dién tich khac nhau duoc tach ra

* Vj tri ca DNA trong gel dugc xac
dinh truc tiép

* Nhuom ethidium bromide (EtBr)
néng dd thap va cd thé phat hién

25/10/2018 TT NCYSH DHYK PNT 33




bién di polyacrylamide
(Khong bién tinh va Bién tinh)

* Khong bién tinh: Khdong pha v& ciu tric
phan tu

; , , R , Sample loading /-
e Bién tinh: Pha v& cau truc phan tw
(Protein 3D = mach thang)

* DUng dé phan tach cac phan t& protein,
cac doan DNA, RNA. Gel duvoc rot vao
gitra hai tdm kinh dwgc ngan cach badi
cac miéng dém dé ngan khéng cho
polyacrylamide ti€p xuc vdi khéng khi.

* Chiéu dai ctia gel: 10— 100 cm.

* Nong do gel: 3.5% — 20% ( tuy thudc vao
kich thuwdc ciia phan tl protein hodc
DNA).

() Cathode

Direction of
anion migration

\
Gl
Y
\ NS
/¢
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bién di polyacrylamide
(Khong bién tinh va Bién tinh)

Dién di khdng bién tinh ﬁ
* [t anh hudng dén hoat tinh, ciu tric cla cac chat s S }Q
A ~ 7 \= '.}?'-r\" o
can phan tach. ’:\“:Vi" ’
* Dién di trong moi truong dém & pH kiém (8-9) AN &
nham dé& cac protein tich dién am. a"e’%
&
* Pdi twong: protein, DNA native protein
Pién di bién tinh CH.-(CH,).-CH-0-80.- Na*
* Trong dién di bién tinh: dém mau va dém chay CH,-CH,-SH

protein duoc bd sung thém céc chat sau:

* SDS (Sodlum dodesyl sulphate) pha v cau tric
bac 2, 3 cla protein va lam cho cau trdc hcuooix
protem dudi thang ra va toan bo phan tl tich

dién am. denatured by SDS + mercaptoethanol

* Cac chat khir: B — mecaptoethanol (B- ME) hay
DTT c6 tac dung cat cau ddisulfide (-S-S- ) @ nhiét
dd 950C — 1000C a gitip protein ton tai & dang
chudi polypeptide tach doi nhau.

e Doituong: protein.

25/10/2018 TT NCYSH DHYK PNT 35



Vidu:
Dung PCR dé phat hién Mycobacterium tuberculosis trong mau bénh nhan

*  Doantrinh ty 1S6110 dac thu cho Mtb (419bp)
*  Primer cé san

* Thiét ké phan &rng PCR

* Dién ditrén gel agarose

Mau kiém tra DNA tr mau bénh nhan
Chirng duwong Mau DNA Mtb
Chirng am Nuwdc, khong DNA khudn

25/10/2018 TT NCYSH DHYK PNT 36
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| 30-35x 1X
94°C 94°C '
50°- 65°C / 1 minper 5:00
0:20 15 ‘
4°C
oo
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Chirng duong: thang DNA/RNA (marker/ladder)
. Chirng am: nudc

° ~ by A ?
B A




Xét Nghiém: )
Chay dién di PCR cla 01 mau mdu dé phat hién trinh ty 1IS6110
419bp cua M. tuberculosis

(+) S1 S2 s3 ) H20
PCR PCR

 — O e— R s— O S— — s— R S— . S— R S—




Poc két qud PCR: Nhan dién su hién dién cla gene quan tam I3
trinh tu 419bp 1S6110, cb su dbi chiéu vdi thang do va ching
duong, dé xac dinh 1a bénh nhan cé nhiém vi khuan lao, &
ngudng cé thé phat hién duac.

(+) () H20




Monoplex PCR

1 2 3 4 5 6 7 8 9 10

e 1 genequantam/1
phan &rng PCR
* Lwuy:
* DNA ladder/marker

* Positive control (chirng
duong)

* Negative control
(chirng am)

mecAgene
(535bp)

* Dé co:

* K&t qua dm/duwong sai
products (585bp). Lane I: molecular size marker (123bp): « Thoi gian, cOng strc
Lanes 2-10: isolates BMB9393 (a positive control), NTOS,

NT11, NT42, NT76, NT80, NT99, NT21 and ATCC 25923 (a

Figure 1. Gel image of representative PCR mecA gene

negative control).

Velasco, D., del Mar Tomas, M., Cartelle, M., Beceiro, A., Perez, A., Molina, F., ... & Bou, G.
(2005). Evaluation of different methods for detecting methicillin (oxacillin) resistance in

Staphylococgus aureus. Journal of Antimicrobial Chemotherapy, 55(3), 379:382. . .\ o ¢ 43



Multiplex PCR

Figure 1. Multiplex PCR for detecting nue, mecA and PVL genes
in 5. aureus isolates

Multiplex PCR was carmed out to detect the presence of nue, mech and PYL genes in isolates from nasal carriers
to confirm Sfaphylococous aureus species (nuc gene), methicillin resistance (mecA gene) and PVL gene
presence. Lanes 1. MW (DNA molecular weight marker). Lanes 2 and 3 : ATCC 25823 reference sirain (nuc+,
mech-, PAVL+) and ATCC 33581 reference strain (nuct, mecis, PYL-) respectively. Lanes 4 1o 9: representative
izolates from the study Lane 10: negative PCR reaction control.

Rebollo-Pérez, J., Ordofiez-Tapia, C., Herazo-Herazo, C., & Reyes-Ramos, N. (2011). Nasal
carriage of Panton Valentine leukocidin-positive methicillin-resistant Staphylococcus aureus

in healthy pﬁgfﬂ')\&%&g\ildren. Revista de Salud Publica, 13(5), 824-832. T NCYSH DHYK PNT

* Nhiéu gene quan
tam/1 phan &ng PCR
* C6 d6i chiéu am duong
trong tirng mau va gilra cac
mau vOi nhau

* Tiét kiém thoi gian cong
SuC

* Tuy vay:

* Thiét k& moi phai qua thur
nghiém dé chac chan d6
dac hiéu
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Nested PCR

« Cung mot gene hai cap moi:
« Cdp moi 1: dé vao trwdc ~15 chu

first outer primer set targeted
ky 2 khuéch dai doan dai hon LY e i
v ‘A . RN J o |
* Cap moi 2: dé vao sau =2 ngan .
hon -
[ ] Uu: second -nncrpnmmwt\
\ . . B —
* Co thé khuéch dai vai so luvgng } i
DNA mau it = tang do nhay o I )

* Tang tinh dac hiéu
 Nhuoc:

* Dé ngoai nhiém

« Mat thoi gian
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M6t sb cau hoi

* Trong qua trinh dién di trén gel agarose,
doan DNA quan sat s& di chuyén nhu thé
nao? Tai sao?

 Khi doc két qua dién di, cAn phai quan tdm
nhitng gi d& dam bdo dd chinh xac cla két
qua thu duoc? Tai sao?
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3. Thiét ké
primer

TT NCYSH DHYK PNT

Target Sequence #1 Primer sequence not ¢

plimentary = No Recognition

tickiclaldc T(ATGGG(IGTTG

Target Sequence #2 Primer sequence complimentary = Recognition

cC C
GTTVWG Tg
[ I O O

TGG VIGGHTIGT
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Poét bién dirt doan nhd trén NSTY

- Deletions are the cause Genetic Male

Background of spermatogenic failure Infertility

« Men with non-obstructive

?
To whom azoospermia

« PCR of the long arm of

Principle Y-chromosome

Specimen  EREILl

Clinical * Predict the chances of ® Klinefelter Syndrome (47 XXY)
Sig nificance finding sperm on sperm @ Y-chromosome microdeletion

retrieval techniques o Congenital Vas Absence
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D6t bién dit doan nhé trén NST'Y

PaR1[__|
1 HSRY

(5]
.
5

) AzFa | sY84,5Y86

1 azro—sY127,sY134

AZFc | sy254,5Y255

Heterochromatin} 7

par 2
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Practice finding sY82

Museum, herbaria, and other biorepository

Biological projects providing data to NCBI

Descriptions of biological source materials

Genome sequencing projects by organism

DNA and RNA se@

Sequence-based probes and primers

Taxonomic classification and nomenclature

Genomes
Assembly 0 Genome assembly information
BioCollections 0

collections
BioProject 1
BioSample 0
Clone 0 Genomic and cDNA clones
Genome 0
GSS 0 Genome survey sequences
Nucleotide 2
Probe 1
SRA 0 High-throughput sequence reads
Taxonomy 0

25/10/2018
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Primer-BLAST A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

Reset page Save search parameters Retrieve recent results Publication Tips for finding specific primers

PCR Template

Enter accession, gi, or FASTA sequence (A refseq record is preferred) & Clear Range
G49210.1

From To
Forward primer

| Reverse primer

Or, upload FASTA file Choose File No file chosen

Primer Parameters

Use my own forward primer

Y Clear

(5'->3' on plus strand) -
Use my own reverse primer ) Clear
(5'->3" on minus strand) -

Min Max
PCR product size 70 1000
# of primers to return 10

Min Opt Max Max Tm difference
Primer melting temperatures 57.0 60.0 63.0 3 (7

(Tm)

Exon/intron selection A refseq mRNA sequence as PCR template input is required for options in the section &

Exon junction span No preference MR
Exon junction match Exon at 5' side  Exon at 3" side

7 4

Minimal number of bases that must anneal to exons at the 5' or 3' side of the junction &
Intron inclusion Primer pair must be separated by at least one intron on the corresponding genomic DNA &2
Intron length range Min Max

1000 1000000 | &

Nnta' Paramatar valilas that diffar from thea dafainlt ara hiahlinhtad in valls



Detailed primer reports

Primer pair 1

Default

e=8.0

Forward primer
Reverse primer
Product length
Primer pair 2

Sequence (5'->3")
TGTAATCCAAATACATGGGCTT
ACAACATGGTGGTCTATTAATGCT
74

Template strand Length Start Stop
Plus 22 43 64
Minus 24 116 93

Self complementarity
5.00
6.00

Forward primer
Reverse primer
Product length
Primer pair 3

Sequence (5'->3')
TTGTAATCCAAATACATGGGCT
ACAACATGGTGGTCTATTAATGC
75

Template strand Length Start Stop Tm GC% Self complementarity
Plus 22 42 63 55.74 36.36 5.00
Minus 23 116 94 57.16 39.13 8.00

Self 3' complementarity
2.00
0.00

Self 3' complementarity
2.00
2.00

Forward primer
Reverse primer
Product length
Primer pair 4

Sequence (5'->3')
TTTGTAATCCAAATACATGGGCTT
TGGTGGTCTATTAATGCTACTGTCA
70

Template strand Length Start Stop Tm GC% Self complementarity
Plus 24 41 64 5713 33.33 7.00
Minus 25 110 86 59.58 40.00 6.00

Self 3' complementarity
2.00
3.00

Forward primer
Reverse primer
Product length
Primer pair 5

Sequence (5'->3")
TTTGTAATCCAAATACATGGGCT
TGGTGGTCTATTAATGCTACTGTC
70

Template strand Length Start Stop Tm GC% Self complementarity
Plus 23 41 63 56.47 34.78 7.00
Minus 24 10 87 58.09 41.67 6.00

Self 3' complementarity
2.00
1.00

Forward primer
Reverse primer
Product length
Primer pair 6

Sequence (5'->3")
TGTAATCCAAATACATGGGCTTT
AACAACATGGTGGTCTATTAATGCT
75

Template strand
Plus 23 43 65
Minus 25 M7 93

Length Start Stop Tm GC% Self complementarity
56.47 34.78 5.00
59.05 36.00 6.00

Self 3' complementarity
2.00
0.00

Forward primer
Reverse primer
Product length

25/10/2018

Sequence (5'->3')
TTGTAATCCAAATACATGGGCTT
CAACATGGTGGTCTATTAATGCT
74

Template strand Length Start Stop Tm GC% Self complementarity
Plus 23 42 64 56.47 34.78 5.00
Minus 23 15 93 56.90 39.13 6.00

TT NCYSH DHYK PNT

Self 3' complementarity
2.00
0.00
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Int J Androl. 1999 Oct;22(5):292-9.

Laboratory guidelines for molecular diagnosis of Y-chromosomal microdeletions.

Simoni M1, Bakker E, Eurlings MC, Matthijs G, Moro E, Miller CR, Vogt PH.

Primers

ZFY-F: 5-ACC RCT GTA CTG ACT GTG ATT ACA C-3'
ZFY-R: 5-GCA CYT CTT TGG TAT CYG AGA AAG T-3'
SRY-F: 5-GAA TAT TCC CGC TCT CCG GA-3

SRY-R: 5-GCT GGT GCT CCATIC TIG AG-3’

sY86-F: 5-GTG ACA CAC AGA CTATGC TIC-3’
sY86-R: 5-ACA CAC AGA GGG ACA ACC CT-3
sY127-F: 5-GGC TCA CAA ACG AAA AGA AA-3
sY127-R: 5'-CTG CAG GCA GTA ATA AGG GA-3'
sY254-F: 5'-GGG TGT TAC CAG AAG GCA AA-3
sY254-R: 5'-GAA CCG TAT CTA CCA AAG CAG C-3
sY84-F: 5-AGA AGG GTC TGA AAG CAG GT-3
sY84-R: 5-GCC TAC TAC CTG GAG GCT TC-3'
sY134-F: 5-GTC TGC CTC ACC ATA AAA CG-3'
sY134-R: 5-ACC ACT GCC AAA ACT TTC AA-3'
sY255-F: 5-GTT ACA GGA TTC GGC GTG AT-3'
sY255-R: 5-CTC GTC ATG TGC AGC CAC-3'
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4. REAL TIME PCR

TTTTTTTTTTTTTTTTTTTTTTTT



Nguyén ly

* Giong PCR, nhuwng:

e May luan nhiét dac biét

* Thiét bi do cwong do phat
huynh quang tir giéng mau

e Chuong trinh vi tinh cho
phép x{r ly két qua = xac
dinh sy bién doi

* CS thé theo ddi qua trinh
khuéch dai khi né dang dién
ra (in real time)

25/10/2018 TT NCYSH DHYK PNT 55



Obtain T ~ /
DNA templates \ NN N A No dilution

g 15120 [ Set up PCR reactions and amplify using a real-time thermal cycler ]
, 11

\ [ \ \ e/

v V V V V D 1/1,000 Use dilution

A B c o E E 1/10,000 series to optimize
FECAT real time PCR
[ Optional: Perform dilution series of samples J ol }
Determine starting
\ quantities using
\ real-time PCR

p results

Add DNA
templates to all
PCR tube strips

Add iQ SYBR
Green supermix
containing primers
to all samples

from non-specific
products such as
primer dimers

[ Optional: Electrophoresis of PCR products and gel staining ]

Compare and contrast data obtained from real-time PCR
to data obtained from conventional PCR
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Bia mang va thay ddi v tri
cac kinh lgc anh sang
huynh quang dén CCD
cameara

Gurang phan chidu ngudn sang
kich thich nhung cho phép anh

sang huynh quang phat ra di qua

Cac kinh loc anh sang

Bwrdmg di cua anh sang huynh quang phat ra

MNgudn anh sang k
thich 1a dén Tungstan

Cac kinh loc ngubn
anh sang kich thich

H
]

yTyYvYrvy yyyumwy

Budng 0 nhiét

clia may PCR

Bia mang va thay ddi v tri
cac kinh loc ngudn sang
kich thich

Hinh 20: Minh hoa so dé mot thiét bi real-time diing dén tungsten lam
ngudn sang kich thich va CCD camera ghi nhan toan bd tin
hiéu huynh quang clia cac tube phan (rng bi chiéu sang boi
nguﬁn Eéng kich thichTT NCYSH DHYK PNT
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Huynh quang nhudém
non-specific detection

* SYBR green

* Khong bam vao mach don
DNA

* Mach kép DNA hinh thanh 2>
bam vao va phat tin hiéu
huynh quang

* Tin hiéu huynh quang tang 2>
cap DNA m¢&i duoc hinh thanh

* Tai sao khong dac hiéu?

>H DHYK PNT 58



sl

sl

sl

FORNAAD PRIMER (:i MoBL QS‘

REVIRSEPRINIR

o

Q.

sl
30

sl
3!

Huynh quang probe
specific detection

* Tag man probe:

* Probe: doan do 2 bat cap
b6 sung véi DNA dich

* Doan nucleotide ngan co 2
dau dac biét: 5’ gan huynh
quang (reporter) 3’ gan chat
hap thu twong &ng
(quencher)

(1) Probe gdn vao DNA dich

(2) Binh thuong: Quencher hap thu huynh
quang -2 khong tin hiéu

(3)  Khuéch dai bat dau, Tag polymerase cat
bd doan probe = tach d6i 2 dau 2>
phat sang

(4) 1 phatsang 2 1 cdp DNA mdi hinh
thanh

. Tai sao dac hiéu?

>H DHYK PNT ° ¢ ° 59



Poc két qua realtime PCR

Cwéng dd huynh guang

F'y
Giai doan U Giai doan IOy thira Giai doan binh nguyén
o - | - - -
4————Buong biéu dién
khuéch dai
Cwéng dd huynh gquang nén
[ Buwérng nén (base Iine_]/
| | k4 | »
5 10 15 30 35
< > Chu ky nhiét

Chu ky nén

25/10/2018
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Ung dung

* Dinh tinh gene (Gidng PCR c6 dién)

 Gene quan tdm cé mat trong mau thd hay khong
* Dinh lvgng gene (qPCR):

e Dua vao Ct:

* S8 lwong DNA ban dau cé trong mau

* Dinh lwgng tuyét doi:

* Biét rd s6 lwong ciia DNA quan tdm cé trong mau la bao nhiéu (mau

qua cac thoi ky khac nhau cta bénh) = virus HIV, v.v...

* Dinh lvgng tuwong doi:

* So sanh sb lvgng cla gene quan tdm vdi gene tham chiéu tir d6 danh
gia biéu hién gene (mau thi nghiém v&i mau control, v.v...)



Ung dung

Absolute Quantification Realative Quantificatiop
Pinh Lwong Tuyét D6i binh Lwgng Tuwong Doi
) IARNT S Relative Quantification
™
2 %! Relative Copy Mumber = eff %~ ~ 25
2
g 2 C Test C referance
5 15 1
10
1
= 0 A 2 W
LEWOO 1.E401 1.E402 1.E403 1.B404 1,E405 1,E406 1.E407 1.E408 1.E+09 1.E+10 %
NUMBER OF GENE COPIES o
& /
RN vs CYCLE *__,--/
— AC —
Cyecle Number (C)
2 4 10 12 16 16 18 20 22 25 26 28 30 32 34 36 38 40 (SHDHYKPNT 62

CYCLE NUMBER



Phién ma nguoc

MOT SO VAN DE

* Dinh Iy’o’ng mot sb virus, mRNA, nhung PCR st dung DNA [am nguyén
liéu bat dau???

* Biéu hién gene = Té bao diéu hoa biéu hién gene giai doan nao?
Phién ma? Dich ma? Hau phién ma dich ma?»??

 Can phai chuyén hda mRNA = DNA. Nhu thé nao?

* mMRNA = Tach chiét RNA
* Phién ma nguwoc thanh DNA
* Dinh luvgng

25/10/2018 TT NCYSH DHYK PNT 63



Phién ma nguoc

A . AAARAAAA-3' mRNA B.s. 3' tragmented mRNA
T+ we— 5" OUGO-AT primer 3 s 5 random pomer
First strand synthesis Reverse Transcnptase First strand synthesis Reverse Transcripton
+ dNTPs
5 AAAAAAAA -3 5'- 3
q. 5' 3- 5

Second strand synthesis

E. col DNA Polymerasa |
RNAse H, T4 DNA Ligasa, oNTPs

5= - - > =AAAAARAA-T

3- -5

Blunting and dA-tailing

v

5 Ad
3-A 5

Proceed to PCR using

Y-adapters

Second strand synthesis

5 > >

E. coli DNA Polymerase |
RNAse M, T4 DNA Ligase, oNTPs

> + -3

T,

Blunting and dA-tailing

5.

39A

Proceed to PCR using
Y-adapters

 Poan trinh ty ngdn bam vao dudi A cia mRNA * Nhirng doan trinh ty ty do bam vao mRNA

* Néu mRNA khéng cé dau A sé& khéng dugc khuéch + C6 kha ndng bam vao bat c¥ chd nao trén mRNA
dai? —> bao quat cao

25/10/2018 TT NCYSH DHYK PNT 64



qPCR = Realtime quantitative PCR mét s luu y

e Lam thé nao dé két qua dang tin va cd y nghia?
 Diéu kién phan rng d3 dwoc toi wu hda hay chwa va dong
nhat gitta nhitng 1an phan &ng?
* Optimize
* Duwong tiéu chuan?
* Efficiency value ~ 99%?
* Gene tham chiéu?
e Cung luc voi gene quan tam?
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Gene tham chiéu

o~ \
= Gene gilt nha?

Gene name Symbol
B-Globin region on chromosome 11 HEB
Phosphoglycerate kinase 1 PGK1
Ribosomal protein L4 RPL4
Large ribosomal protein PO RPLPO
B-Actin ATCB
Eukaryotic elongation factor 1 a1 EEF1A1
Eukaryotic translation elongation factor 1y EEF1G
Glyceraldehyde-3-phosphate dehydrogenase GAFD
TATA box binding protein TBP
B-2-Microglobulin B2Mm
Succinate dehydrogenase complex A SDHA
Muscleblind-like 2 MBNL2
Arabidopsis thaliana chlorophyll A-B binding protein 2 CAE
28S Ribosomal RNA 28S
185 Ribosomal RNA 185

25/1012018
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Ky thuat realtime PCR dinh lvgng HCV theo
nguyén ly dau do Tagman

* Dinh lwong néng do virus trong mau dwoc khuyén cdo str dung trong
chan doan, diéu tri bénh nhan nhiém HBV va HCV béi tat ca cac hiép hoi
gan mat va truyén nhiém trén thé gidi. Tat ca cac bénh nhan tham gia
diéu tri bang cac phac d6 khang virus HBV, HCV déu phai dinh lvong
virus trudce va trong qua trinh diéu tri dé theo ddi danh gid phac d6 diéu
tri va tién lvong két qua diéu tri.

* Dinh lwong virus = Dinh lwgng tuyét ddi Realtime PCR (Absolute
quantification)

* Dya vao tin hiéu huynh quang thu dwoc ca mau bénh pham va cac mau
chuan, phan mém sé tinh todn ra néng dd ban dau cua vat chat di
truyén trong mau thlr > Luong virus trong mau (viral load =
International Units per milliliter (IU/mL).) =2 Danh gia diéu tri 2 Khang
thudc?
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* Dinh Iwo’ng HCV-RNA st dung ky thuat Realtime PCR Tagman Probe
nham xac dinh s6 ban copy cua virus viém gan C trong 1ml huyét twong
ca bénh nhan nhiém HCV.

« Moi va probe duwoc thiét ké trong vung 5UTR c6 tinh bao tdn cao cta bd
gene HCV va khuéch dai mét trinh tw cé kich thuwdc 244 bp.

A Amplification plot B Standard curve
10’} 40.0
|
' b.287931 37.5
\
0.11 35.0
‘ /
\
5 !\ S 5 325
< -~
0.001 | 1 74// V\/’[ \X it 30.0
O
|
0.0001 1 ‘ / 275
25.0
0.00001 ‘
225
G:000001™ 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 10 2030 100200 1000 10000 100000 1000000 10000000 1000 000
Cycle Quantity
C Amplification plot D Standard curve
10
40.0 1
o = — —
0.238246 37.5 1
L r 4
0.1 1 ff; 35.0
32.5 {

30.0

CT

< A
0.001 \\T 7 hcgé;é\g
/\ b ¢ \/\ 27.5 {
0.0001 1 \/ 25.0 |
0.00001 1 225 1
0.000001 *

o5 24 6 8 10712 14116:18 20'22:24 26 2850 32124 86 38 40 42.44.:4645:50 0102 1 2345102030 100200 1000 10000 100000 1000000 10000000 1000000 ;g

Cycle Quantity



HCV RNA Monitoring in Patients Receiving Antiviral Therapy

10,000,000
Baseline Treatment Period Follow-Up
1,000,000 A

100,000 A

10,000 A

1,000 A

HCV RNA (IU/ml)

100 A

10 9 Undetectabie

8 4 0 4 8 12 16 20 24 28 32 36 40

Treatment Week



Nghién ctru biéu hién gene

Isolate RNA Design and Reverse

optimize primers transcription

Amplify cDNA

Step 5: Step 6:
Run qPCR Analyze

sy Errrin
L
bdl i -
- or = —I-"-....l
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-
L ]
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=
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40.00
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10.00

0.00

Target gene

control

|
samplel sample 2




So sanh realtime PCR vdi PCR théng thudng

PCR thong thwong Realtime PCR

2 Do lvgng DNA tich Iy vao Do lugng DNA khuéch dai ldc né
Tong quan

chu ky cudi dang tién hanh
.Dinh Ny s 2 ~° N A
) R?t 1, chi co\the ,nhm do C6 kha nang dinh lvong dwa vao Ct
Iu’g’ng? day band ma doan
Ung dung it Nhigu

Phirc tap, doi hdi ki nang tay nghé
cao dé lam thi nghiém va phén tich
két qua

Don gian, nhanh va doi hoi
it thoi gian dao tao

St dung

Gia thanh C6théré hon Chi phi may méc thiét bj cao
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M6t sb cAu hoi

* PCR la ky thuat gi?

* PCR c6 thé dung dé chan doan dét bién, dung
hay sai?

* DO nhay cua PCR phu thudc vao cai gi?
* DO dac hiéu cua PCR phu thubc vao cai gi?

* Tropg chan doén tac nhan gay bénh truyén
nhiém, wvu diém cua Polymerase Chain
Reaction (PCR) la gi?

 Lam thé nao dé nhan dinh duogc két qud PCR
chinh xac trén gel?

* Dinh lvgng tuyét ddi Realtime-PCR dung dé
lam gi?

* Pinh lvgng twong ddi Realtime PCR dung dé
lam gi?

» Uu/nhuoc diém PCR thdng thudng so vadi
Realtime PCR?




5. Mét sb ciu hdi trac nghiém
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During "RNA processing” what takes place?

a) all of the exons are removed and discarded

b) the RNA molecule is made from a DNA template.

c) introns are cut from the RNA and the exons are spliced together.
d) the RNA molecule is translated into a protein molecule.

Which of these DNA fragments will have a higher melting
temperature?

a) GCATTGACCGGAGGGACT // CGTAACTGGCCTCCCTGA
b) GGATTTCAATTACTTAAT //CCTAAAGTTAATGAATTA



How do miRNAs regulate gene expression?

a)
b)

C)

d)

miRNAs bind to target mRNAs leading to degradation of the mRNA

miRNAs bind to target promoters leading to degradation of the
MRNA

miRNA bind to target mRNAs leading to inhibition of the
transcription

miRNAs bind to target promoters leading to inhibition of the
transcription

miRNA bind to target mRNAs leading to inhibition of nuclear
export

A and B
AandC
BandC
Cand D



 What would the generally expected effect on the PCR reaction be of
adjustments that increase the temperature of the annealing phase and
the length of the elongation phase?

a) Precision and yield will be reduced
b) Precision will be reduced, but yield will be increased
c) Precision will be increased, but yield will be reduced

d) Precision and yield will be increased

 What outcome would you least expect if the amount of template in a
multiplex PCR fell significantly below the optimal amount?

a) Longer targets amplify poorly or fail to amplify
b) Allelic drop out
c) Increased vyield

d) Heterozygote imbalance



What would the expected effect be on a PCR reaction if the
primers used were slightly shorter and more variable than
the intended oligonucleotide sequences?

a) The PCR reaction would not commence

b) The PCR reaction would end after one cycle

c) The reaction would generate a single short PCR product

d) The reaction would yield a mixture of non-specific products

Realtime PCR is a method that is used for:
a) forensic analysis of DNA.

b) amplification of genomic DNA sequences.
c) amplification of mMRNA sequences.

d) analysis of mMRNA expression.



1000

100

Sample A

Fluorescence

Sample B

1'0 II'_’ 14 16 18 20 22 24 26 28 30

(38 ]
'
N
o

Number of cycles

Fic. 2. Real-time PCR performed with a breast cancer (A) and
a normal (B) genomic DNA sample from the same patient
(details in the text).

Why fluorescence does not increase after
cycle 30 in either samples?

A. Because all primer molecules have been
used

B. Because all TagMan probe molecules have
been used.

C. Because all template molecules have been
used.

D. A and B.

E.A,BandC.

What happened to the HER2 gene in the
breast tumor cells?

A. Its copy number increased approximately 30-
fold.

B. Its copy number increased approximately 5-
fold,

C. Its copy number decreased approximately
30-fold,

D. Its copy number decreased approximately 5-
fold,

E. Its expression decreased approximately 5-
fold
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Giai doan phién ma ngugc trwdc khi chay Realtime PCR can phai xu
ly mau v&i enzyme Dnase, tai sao?

a) Enzyme DNase ly gidi DNA |[am anh hudng dén sy toan ven va téng
s& DNA thu duoc

b) Enzyme Dnase ly giai DNA tap trong mau dé tranh lam nhiéu két
qua Realtime PCR

c) Enzyme DNase ly gidi RNA l1am anh huédng dén sy toan ven va tong
s& DNA thu duoc

d) Enzyme Dnase ly gidi RNA tap trong mau dé tranh lam nhiéu két
qua Realtime PCR

Realtime PCR lam dwoc nhirng gi ma PCR co dién khdéng thé?
a) Xacdinh dwoc d6 dai cia doan DNA dich

b) Xac dinh dwgc nhiéu doan DNA dich

c) Dinh tinh DNA

d) Dinh lvgng DNA



THE END

Any questions?

25/10/2018
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