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[ Hiéu duoc vai tro, y nghia cia moét sd enzyme dung trong sinh hoc phén t

1 Thiét [ap duoc phan &ng vdi 1 enzyme

J Phan tich dwoc két qua thi nghiém vdi enzyme



Ly thuyét

* Nuclease
* Polymerase

* Ligase



Ly thuyét - nuclease

Nuclease — enzyme phan hidy DNA thong qua viéc cat dit cac lién két
phosphodiester, lién két ndi cac nucleotide v&i nhau trén chudi DNA:

exonuclease endonuclease

An endonuclease
An exonuclease

Cleavage Cleavage

Hydrogen bond

Nucleotide
Phosphodiester
bond l l




Ly thuyét - nuclease

Trong SHPT, mdt s6 enzyme nuclease thuvdong duoc sit dung pho bién:
* Rnase
* Dnase
* Enzyme cat gidi han (Restriction enzyme —RE)

Rnase A Dnase |
| .‘ )
5 pPupPupPupPypPypPupPupPupPupPypPupPypPupPupPu 3 Z e j ONase | (ANase-free) | ZI— ._I ;
SSANA | DNA ™
e & " @ Short oligos
+ Pyp +1
Pu - purine ribonucleoside (i.e. A, G)
Py — pyridine ribonucleoside (i.e. C, U)
p — phosphate
Phan cat RNA gitip loai bo RNA Phan cat DNA giup loai bo DNA

ra khoi mau ra khoi mau



Ly thuyét - nuclease

Enzyme cat gi¢i han

I

Vi tri cat Ngau nhién, cach vj tri Cat ngay tai vj tri Vi tri cat cach vi tri
nhan dién khoang nhan dién nhan dién khoang
>1000nu 20nu
Vi tri nhan bipartite Chu yéu palindrome Non-palindrome
dién

Vi du AAC (N¢) GTGC (N, ,0)/ GCC/GGC CAGCAG (N)ys 56/




Ly thuyét - nuclease

Enzyme cat giot han ST - Vi tri nhan dién RE
5’ mGGTCAéAATTCCCTGAm 3’ . .
3’ .CCAGTETTAAG]GACT .. 5’ Trinh ty pallndrOme
T T - Khong phu thudc loai
B GCcTGA ...
SO GIECAN HcGACT..
..ccAG TR
(a) Production of blunt ends
~N-N-A-G-C-T-N—-N- Alul -N-N-A-G C—-T—-N-N- ‘A 3
NNT-GGoANN- T NN-T-e GoANN- bau bang (blunt ends)
‘N =AG,C,orT Blunt ends
(b) Production of sticky ends
“N=N=G-A-A-T-T-C-N-N- _EcoRl  -N-N-G  A-A-T-T-C-N-N- Pau dinh/ dau so le
~N-N-C-T-T-A-A-G-N-N- —N—N—C—T—T—AKf\ G-N-N-

Sticky ends (St|Cky endS)



Ly thuyét - nuclease

Enzyme cat gi¢i han
Vi du: Enzyme cat gidi han EcoRl

E Escherichia Chi (genus)
co coli Loai (species)
R RY13 Chung
I ]st Th tw enzyme duoc phat hién ¢ vi

khuan nay



EcoRl
BamHI
Bglll
Pvul
Pwull
Hindlll
Hinfl
Sau3A
Alul
Taqgl
Haelll
Notl
SHil

Escherichia coli

Bacillus amyloliquefaciens
Bacillus globigii

Proteus vulgaris

Proteus vulgaris
Haemophilus influenzae R
Haemophilus influenzae R,
Staphylococcus aureus
Arthrobacter luteus
Thermus aquaticus
Haemophilus aegyptius
Nocardia otitidis-caviarum
Streptomyces fimbriatus

GAATTC
GGATCC
AGATCT
CGATCG
CAGCTG
AAGCTT
GANTC
GATC
AGCT
TCGA
GGCC
GCGGCCGC
GGCCNNNNNGGCC

Ly thuyét - nuclease

Enzyme cat gi¢i han

Sticky
Sticky
Sticky
Sticky
Blunt

Sticky
Sticky
Sticky
Blunt

Sticky
Blunt

Sticky
Sticky



Ly thuyét - ligase

Ligase — enzyme cé kha nang nadi trinh tw mach don khong lién tuc trén mach
doi DNA hay noi hai doan DNA vé&i nhau thong qua lién két phosphodieste

(a) Discontinuity repair (b) Joining two molecules

Discontinuity
000b00odilibeeodheee o
l DNA ligase l DNA ligase

)OS0 EEND 00000000

T4 DNA ligase la enzyme dugc st dung thong dung trong cac
phan &*ng ndi gene



Ly thuyét - polymerase

Polymerase — enzyme tong hop mach DNA mdi duwa trén mach bd sung I3
trinh tw* DNA hay RNA

e Tong hop dua trén mach khuén DNA

Newly synthesized
strand

F‘rii'ner |
5 3 5’ | |3!
DNA polymerase ~A-T-G- ~A-T-G~-C-A-T-T-G-C-A-T-
~T-A-C-G-T-A-A-C-G-T-A- ~T-A-C-G-T-A-A-C-G-T-A-
3’ | 5’ 3’ 5’
Template

e Tong hop dua trén mach khuén RNA
New strand of DNA

|
. ~A-T-G- ~A-T-G-C-A-T-T-G-C-A-T-
Reverse transcriptase - - oo
-u-a-c-g-u-a-a—-c—g-u-a- -u-a-c—-g-u-a-a-c—-g-u-a-

|
RNA template



Ly thuyét - polymerase

Enzyme thong dung trong nhom nay la:
* tag polymerase (PCR théng thuong)
 pfu polymerase (thu nhan gene)

PRODUCT NAME POLYMERASE FIDELITY MAXIMUM AMPLICON  EXTENSION TIME®  EXTENSION TIMES
(SUPPLIER) (Reported by supplier) LENGTH® (For simple templates®) (For complex templates?)
Q5 High-Fidelity DNA Polymetase 20 kb simple: 10 s/kb (<1 kb)
(NEB) XK Ty 10 kb complex i 20-30 s/kb (>1 kb)
Phusion High-Fidelity DNA Polymerase ‘ 20 kb simple: |
(NEB) >50X Tag 10 kb complex 15 s/kb 30 s/kb
Accuprime Pfx (Life) 26X Tag' 12 kb’ 60 s/kb*
PfuUltra 11 Fusion HS ; 15 s/kb (<10 kb')
(Agilern) i S 30 s/kb (>10 kbY)
BfuUlira High-Fidelity DNA Polymerase | 1o . 17 kb simple: 60 s/kb (<10 kb) 60 s/kb (<6 kb)
(Agilent) 6 kb complex | 120s/kb (>10 kb) 120 s/kb (>6 kb)
Platinum Taq HiFi (Life) 6X Tag' 20 kb’ 60 s/kb*

IR | | — ,
KOD DNA Polymetase (EMD) 4X Tag 1L “"“’"‘l 10-20 s/kb 30-60 s/kb

Tag polymerase error rate ~ 10



Ly thuyét - Ung dung cac enzyme trong sinh hoc phan ti
Thu nhan biéu hién yéu t6 ddng mau la
T
T

(antihemophylic la)
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Recombinant
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be cloned
Vector
DNA molecule
Recipient Plasmid MCS
EcoRl  Hindlll  Notl | ,
DO ’ /
4 /
/
: / 7
v . / //
/ / : i
/ / /./ |
/ / I
: —>
GCGGCCGCTAAGCA

A

PCR product
EcoRl Insert (YGOI) Notl [ xhol
TAAGCAGAATTC l‘mll."‘"w GCGGCCGCTAAGCA WCTCGAGG_MAT'ICAAGCHf,CGGCCG(
ATTCGTCTTAAGR MMMV CGCCGGCGATTCGT GAGCTCCTTAAGTTCGAACGCCGGLG
lDigEst and Gel Purify
Xhol EcoRl Notl 7
GGCCG AT T e /
DD «—
TAAGCAGAATTC ", "MIW C
ATTCGTCTTAAGIY MUV PN CGCCGGCGATTCGT

lDigest and Gel Purify
EcoRl Insert (YGOI) Notl U
ARTTC [T T TRee711C € Igate el NfJ[CTCGAGG
E,Ecc,ccm; ! [\ I“I
Notl

£

I IAL GAGCTCCTTAA

[ I\’ [
Vi khuan E.coli
Xhol EcoRl Insert (YGOI)
AP e e DD DA



Thwc hanh — Thiét 13p phan rng

Nguyén tac thiét 1ap phan &ng vdi enzyme:
* Enzyme
e Banmau

e Luuy véthiétlap phan ing



Thwc hanh — Thiét 13p phan rng

Thiét 1ap phan ng cat bang enzyme cat gidi han EcoRI dé cat 400ng plasmid DNA. Biét:
-plasmid cé néng dd la 100 ug/ml
-Dung dich dém (buffer) ndéng dd stock la 10X
-Enzyme nong do6 10 unit/pl. Mot unit enzyme thi thay giai dwgc 40ng DNA plasmid
-Téng thé tich thiét |ap phan &ng la 20 pl

Thanh phan Thé tich can hut

Plasmid 100 pg/ml
Dung dich 10X
dém EcoRl

Nuwoc -

Enzyme 10 unit/pl

Tong thé tich 20 ul



Thwc hanh — Thiét 13p phan rng

Enzyme — vi du
EcoRlI

Thermo

SCIENTIFIC

PRODUCT INFORMATION

EcoRlI

#ER0275 10000 U
Lot: _ Expiry Date: _

.GV A AT T C..3
3.CTT A AG..5

Concentration: 10 U/uL

Source: E.coli that carries the cloned ecoRIR
gene from Escherichia coli RY13
4x1 mL of 10X Buffer EcoRl

1 mL of 10x Buffer Tango

Supplied with:

Store at -20°C

lnine (37" B8 ss! () O (4] [L0]

In total 6 vials. BSA included

www.thermoscientific.com/onebio

RECOMMENDATIONS

1X Buffer EcoRI (for 100% EcoRl digestion)
50 mM Tris-HCI (pH 7.5), 10 mM MgCl,, 100 mM NaCl,
0.02% Triton X-100, 0.1 mg/mL BSA.

Incubation temperature
37°C.

Unit Definition
One unit is defined as the amount of EcoRlI required to
digest 1 pg of lambda DNA in 1 hour at 37°C in 50 pL of
recommended reaction buffer.

Dilution
Dilute with the Dilution Buffer (#B819): 10 mM Tris-HCI (pH 7.4

at 25°C), 100 mM KCI, 1 mM EDTA, 1 mM DTT, 0.2 mg/mL BSA
and 50% glycerol.

Double Digests
Thermo Scientific Tango Buffer is provided to simplify buffer
selection for double digests. 98% of Thermo Scientific
restriction enzymes are active in a 1X or 2X concentration
of Tango™ Buffer. Please refer to
www.thermoscientific.com/doubledigest to choose the
best buffer for your experiments.
1XTango Buffer: 33 mM Tris-acetate (pH 7.9 at 37°C),
10 mM magnesium acetate, 66 mM potassium acetate,
0.1 mg/mL BSA.

Rev.9.



Thwc hanh — Thiét 13p phan rng

Enzyme — vi du

Storage Buffer
EcoRl is supplied in: 10 mM potassium phosphate
(pH 7.4 at 25°C), 300 mM NaCl, 1 mM EDTA, 1 mM DTT,
0.2 mg/mL BSA, 0.15% Triton X-100 and 50% glycerol.

Recommended Protocol for Digestion

o Add:
nuclease-free water 16 L
10X Buffer EcoRl 2 1L
DNA (0.5-1 pg/uL) 1L
EcoRl 0.5-2 pL*,**

o Mix gently and spin down for a few seconds.
¢ [ncubate at 37°C for 1-16 hours**.

The digestion reaction may be scaled either up or down.

Recommended Protocol for Digestion of PCR Products
Directly after Amplification
e Add:
PCR reaction mixture 10 pL (~0.1-0.5 pg of DNA)
nuclease-free water 18 L
10X Buffer EcoRil 2 1L
EcoRl 1-2 p*, **
o Mix gently and spin down for a few seconds.
¢ [ncubate at 37°C for 1-16 hours**,

*  This volume of the enzyme is recommended for preparations of standard
concentrations (10 U/pL), whereas HC enzymes (50 U/uL) should be
diluted with the Dilution Buffer to obtain 10 U/pL concentration.

**  See Overdigestion Assay.

Thermal Inactivation

EcoRl is inactivated by incubation at 65°C for 20 min.

ENZYME PROPERTIES

Enzyme Activity in Thermo Scientific REase Buffers, %
EcoRl B G 0 R Tango 2X Tango
100 0-20 NR 100 100~ MR 100

*Star activity appears at a greater than 5-fold overdigestion (5 U = 1h).
NR — buffer is not recommended, because of high star activity.

Methylation Effects on Digestion
Dam: never overlaps — no effect.
Dcm: never overlaps — no effect.
CpG: may overlap — cleavage impaired.
EcoKl: never overlaps — no effect.
EcoBl: may overlap — no effect.
Stability during Prolonged Incubation
A minimum of 0.2 units of the enzyme is required for complete
digestion of 1 pg of lambda DNA in 16 hours at 37°C.
Digestion of Agarose-embedded DNA
A minimum of 5 units of the enzyme is required for complete
digestion of 1 pg of agarose-embedded lambda DNA in
16 hours.
Compatible Ends
Xapl, Munl, Tasl

Number of Recognition Sites in DNA
I X174 pBR322  pUCST pUG18/19 pTZ19R/U M13mp18/19
5 0 1 1 1 1 1

For GERTIFICATE OF ANALYSIS see back page



Thwc hanh — Thiét 13p phan rng

- Ham lwong ban mau cho pu
la bao nhiéu?

- Chéat lvgng bdn mau nhu thé
nao (d6 sach,...)

- Luvogng enzyme cho
vao phan &ng

N

- Thoi gian thiét lap

X phan &ng la bao lau




Thwc hanh - Thiét 1ap phan (*ng
Enzyme — Vi du ligase (Thermo) 5U/ul

Control Reaction for T4 DNA Ligase Activity

Unsuccessful ligation may be a result of inactivated ligase
or inhibition of ligation reaction by impurities in sample
DNA. To assess the activity of T4 DNA ligase we recom-

mend to perform ligation reaction with control DNA,

e.g. Lambda DNA/HindIll DNA Marker. : : .
1. Prepare the following reaction mixture:

1. Prepare the control ligation mixture:

Lambda DNA/HindIll DNA Marker (#SM0101) | 1 i (0.5 ig) Linear DNA 10-50 ng
10X T4 DNA Ligase Buffer 2yl 10X T4 DNA Ligase buffer 5l
T4 DNA Ligase Tu T4 DNA Li .
Water, nuclease-free to 20 pl Igase u
Water, nuclease-free 050
2. Mix thoroughly, spin briefly to collect all drops and Total volume ‘ 50 pl
incubate at 22°C for 10 min.
3. Prepare the loading mixture: 2.  Mix thoroughly, spin briefly and incubate:
Ligation reaction product 10 i * sticky-ends for 10 min at 20°C,

6X DNA Loading Dye & SDS Solution 2 |l ¢ blunt-ends for 1 hour at 22°C.




Thwc hanh — Thiét 13p phan rng

- D6 tinh sach ban mau
- Nong dd clia ban mau

- Ban chat cia mau



Thwc hanh - Thiét 1ap phan (*ng
Lwu y thiét 13p phan &ng

* Enzyme la thanh phan cudi cung cho vao phan &ng

« Tong thé tich enzyme cho vao phan &rng <1/10 tong thé tich phan &ng
 Nong dd dung dich dém (buffer) cudi cung trong phan &ng 1X

* Diéu kién phan &rng

e Cdac thanh phan phan ‘ng nam trong hon hop déng nhat



Thwc hanh — Thiét 13p phan rng

Bai tap

Thiét 1ap phan ng thay gidi 180 ng DNA plasmid pUC-19, bang 2 enzyme
BamH]I, Hind!ll. Biét:

-Dung dich plasmid pha loang 10 lan cé OD260 la 0.12. Ti s6 OD
260/280 nam trong khoan chap nhan va plasmid khéng nhiéem DNA hay
RNA khac.

-1 unit BamHI/Hindlll thuy giai dugc 90 ng DNA plasmid
-BamHI/Hindlll s&* dung c6 ndng d6 1u/ul
-dung dich dém thich hop cho 2 enzyme 10X



anh — Phan tich két qua

Thuch
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Thwc hanh — Phan tich két qua

Thiét 1ap phan &rng vé&i enzyme

* Phan &ng cd xay ra hay khong?

* Phan &rng xay ra hoan toan hay khong hoan toan?

* Giai thich?



Thwc hanh — Phan tich két qua

Enzyme cat gi¢i han

. Ml Nicked circular
b Linear

L& N Supercoiled

[T

f;’_\. ,
o\ &
Relaxed circular
(nicked)
Linear

(double-stranded cut)

Supercoiled
(intact circular)

PBR322 origin



Thwc hanh — Phan tich két qua

Hiéu suat phan rng Cat plasmid pBlueScript-As37 bang enzyme Hindlll

% N Trinh tu kich thudc (427bp)

Plasmid bij cat (3521bp) »

Z

\QA Pién di
—_— / )

NG
; en (9] 65
Plasmid dang thang Enzyme cat gigi han -RE J @ %
C> \\\_J// \\}Tﬁ//

Plasmid dang siéu xoan
O Plasmid dang vong

TH1 TH...



Thwc hanh — Phan tich két qua

Enzyme cat gi¢i han

Plasmid
X li Sall
X li Ndel
X li Hindl
Xw li Sall va
Ndel
Chirng cho
cac nghiém
thire x. ly RE

| Thang

Trwdc khi xe li | Sau khi xtr li




Ligase

1.0% agarose

bp ng/0.5pg %

{.5pg/lane,
gem length gel,
1XTAE, 7V em, A5min

Thwc hanh — Phan tich két qua

AAGCT TRl
dTTCGAARH digest

Noan toan

<hong hoan toan

5 protruding ends

Trwdre khi xur li

Sau khi xtr li




Thwc hanh — Phan tich két qua

Rnase Rnase A

& lsg = ' ~

& £< 5 pPupPupPupPypPypPupPupPupPupPypPupPypPupPupPu 3
V0] o < X SSANA
(1]
< =] () , _ . . ‘
- > IpPuplyp 4 Pyp + PupPupfuplupryi

4+ PupPyp <+ PupPupfu

Pu - purne ribonucleoside (i.e. A, G)
Py — pyridine ribonucleoside (i.e. C, U)
p — phosphate

e Pu hoan toan

* Pu khéng hoan toan

Trwdc khi xu li

Sau khi xtr li




Ly thuyét
- Nam duoc ly thuyét lién quan dén enzyme
- Tinh toan thiét 1ap dwoc phan &ng
Thuwc hanh
- Lay dung hda chat
- Thao tac thiét 1ap duoc phan &ng
- Tuan thu nguyén tac st dung pipette
- Tuan thu dung nguyén tac thiét 1ap phan &ng enzyme
Phan tich két qua - Giai thich va phéan tich duoc két qua thiét |1ap phan &ng
vOi enzyme




