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RN

. Bl EE R SIEEHNRIE ( Real-time
quantitative PCR, RT-gPCR/Q-PCR)

Il
>.

. REE

1. ZE % ER

5317 (Reporter gene assay)

#8 (RNA interference, RNAI)
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LHRAS

- X ali5iEHRE(PCR)

- Q-PCRIFIE

« Q-PCRZTER

« Q-PCRRIERSEH)

« TagMan Probe(#X£1)& SYBR Green(Z:ifd)
- ERMNIRR/ 2G5

« YN1{0J3k¢ 52 Q-PCREG R

- Q-PCRIEH



=0 bEEH e
(Polymerase Chain Reaction, PCR)

original DHA //j IFIE /’
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) Denaturation a1 54-96°C
€) Annealing st -68°C
ﬂ Elongation at ca. 7270

https://upload.wikimedia.org
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The Nobel Prize in Chemistry 1993

Photo from the Nobel Foundation
archive.

Kary B. Mullis

Prize share: 1/2

Photo from the Nobel Foundation
archive.

Michael Smith

Prize share: 1/2

Kary B. Mullis: for his
invention of the
polymerase chain
reaction (PCR) method.

Michael Smith: for his
fundamental
contributions to the
establishment of
oligonucleotide-based,
site-directed
mutagenesis and its
development for protein
studies.



uses reverse transcription (2 ##g%) to

Q_ PC R LI?EE produce a DNA template from an RNA

source that can then be amplified.
- EE—BERRSEENXIE(PCR) RIS -
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B LAR

replication }ﬁ ?—}l’ R N Aﬂ% ﬁfﬁ

(DNA -> DNA)

DNA Polymerase

Pre-spliced, immature mRNA
DOV DA S e B e - I

= Addition of 5’ cap
transcrlptlon

(DNA -> RNA)

RNA Polymerase| . ., g oo N oo [ v [ i o
WA RNA
Removal of introns by splicing

translation 5 Cap Poly A tail ¥
(RNA -> Protein) Spliced

Ribosome

Polyadenylation of 3’ end

https: / /commons.wikimedia.org/

O-0-0-0-0-0-0 Frrotein

https: / /zh.wikipedia.org



{EERNA (MRNA) RE5ixpk A 5 DNA (cDNA) 1Y it

N N N

reverse transcriptase (it X)

cUNA W\
TTTTTTTT

Fragment the cDNA and W\




Q' PC Rifnngl%

One-Step

RT-gPCR

Reverse
transcription

Luna® Universal One-Step
RT-gPCR Kit (NEB #E3005)

Luna Universal Probe One-Step
RT-gPCR Kit (NEE #E3006)

& qPCR

RT-gPCRH

Reverse
transcription

LunaScript™ AT Luna Universal
SuperMix Kit gPCR Master Mix
(NEB #E3010) (NEB #M3003)

Luna Universal Probe
gPCR Master Mix
(NEB #M3004)

© Copyright 2021 New England Biolabs. All Rights Reserved




a. B -=RARKEEDNA "Bk,
PREEHE - WRAENEHFEDNAFRI AR
#51E - BE EFDNAR S ol UK
RH&Es@nE (BE/R95°C) - U

REAGCRES - TDUBMEBHR
-

b.iE%-HEEMBES  BEFIE
WEHZ  FIERERSIYETE
BEYEE (Tm) NEERE (BR
514 Tmay5°C) -

c. iEfB-7£70-72°CH5 - DNAB &
R MR RERN - SIMEBLUSES
PW100fEmERVIERZE - SRIF=H
JeEEPCRIPIEIE R/ - &%
R R 60 CIERREME M

+ A
H/:HFEIZA(;FE%EI =S

https: / /www.youtube.com /watch2v=wBrNbbAIAFo

Denaturation

Primers and Probes

Annealing 1% 'L&L

RIE e

Extension and
Release of Reporter

3’
dNTPs
SI
| T
3 Primers
1Y
. M ] 2 9
)
5 Probes ]
! %
v _ [syBR
DNA Polymerase [Green
e ¥
R
|
5’ _
5 Reporter and
Quencher Dyes
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https://www.youtube.com/watch?v=wBrNbbAIAFo

Q-PCR.

uffer - Providing a
suitable chemical
environment for optimum
activity and stability of
the DNA polymerase
c|2: Essential cofactor
for DNA polymerase

An enzyme that
polymerizes new DNA
strands; heat-resistant

Taq polymerase is
especially common

ZEREY)

The building blocks
from which the DNA
polymerase
synthesizes a new

DNA strand

Mix of dNTPs

two short DNA

sequences are
designed to bind 1o
the start and end of

the DNA 1arget

Primers

short DNA sequence
consist of a fluorophore
covalently attached 1o
the 5’-end and o
quencher at the 3"-end

DNA template that
contains the DNA
targe! region to

amplify

12

https: / /www.youtube.com /watch2v=wUDysO8bFbA



https://www.youtube.com/watch?v=wUDysO8bFbA

LJ
o2e%% labclinics

TagMan Probe(#:£t)& SYBR Green (i)

- BEQ-PCR A BE—E=)t7m+ ( AUl TAQMAN® BRETEL
SYBR® GREENZm} ) - HRREAI PCR EYHIER -

» BEREERBERHEAIBN - BHEBENRICEMHE L
B0 -

« BEAQ-PCR ETERFRENFTMH R MIEIATRIEEY)

=
BxE .

(1) SYBR Green it
(2) TagMan Probe ###t

13



SYBR® Green | dye

(1) SYBR GREEN g}

- BERRERE - BBE

DNARI N VIHE fE JF 4% = %) Detbitation

MEER  ERHRENE 4.

i T ©€°F

l

- WOoIIERAEME LR - W

2B EE (EtBr)ZXRY IE &

(Acridine Orange) - HSYBR

GreenEESHANREESHER 2) Primer annealing

B - b &,

TTTTHE F

« SYBR GreenttTagMan 11 .ﬂ CLLAE L LR L)

ProbeE =& - K&EEB 0]
PR BB = [EEIE B HA Y

BallUA KB ETagMan
Probe = B HIALRE 3) Extension
I, - ‘ o
- #AT - #2TagMan Probetf S0 0 Sl

(G - R ZERZ HEN -

14



* A ‘'minor groove’-binding molecule specific to the minor
groove of double-stranded DNA

* Fluoresces at an increased intensity when bound

Minor Groove A{e "



(2) TagMan Probe 1Rt

B —EKERE - HFERE - &
FEHESmAZEICR (FAM) - 1
B A2 E A 3 im P 2= — 18208

T ( non-fluorescent quencher) -

ELERER N  RERESEBREES
5 F - EECRARETERE - 1t
B B2 S Sl= )= ol =i

= o B I (B RS ERRR a5 AUHTRY
DNAER - BiRME5 RNintz kg5
MERIRETIRER - RNCREF R
DR - WEMEEZRICER -
fEERZBREREE  EEEEE T
IR0 FROBEIR - EBEICH
BN - EHLRAIREEEAHE -

1) Denaturation @ be
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TagMan® Probe: TagMan® MGB/NFQ Probes
= Minor Groove Binder (MGB)

- Small molecule that fits snugly into minor groove of duplex DNA
- Stabilizes probe annealing
* Non-fluorescent Quencher (NFQ)

- “Dark” quencher acts as energy transfer acceptor that doesn’t emit a
detectable fluorescent signal

- MGB probe design uses a special algorithm in Primer Express®
Software

= Shorter probe length (13-25-mers)

(non-fluorescent quencher) NFQ

o .9

AGGCCTTGAGAGATAT  MGB

@ ﬂ (minor groove binder)
\ 4
AGGC GAGAG TAT technolog

ThermoFish&sCTACACAGTCCGGAACTCTCTATAGCATCACAC

SCIENTIFILC

17


https://www.youtube.com/watch?v=ob3teCrpgxY

TaqMan® Probe SYBR® Green 1 Dye

Specificity * Highly specific * Less specific

® Probe Hybridization

Sensitivity ® Very High ® Very High

No Probe is required
Screening tool

Flexibility ® Multiplex PCR
® SNP detection
® +/- application

Optimization * Ready to use 20x primer/probe mix - ® Need to optimize PCR program
no need to optimize Need to check primer-dimer info
® Gold standard for MAQC Need to check PCR efficiency

— _* PCR efficiency 100% +10%




Master mix

Reaction mixture

Volume per one reactio

|

2X SYBR Green RT-PCR reaction mix
Forward primer (10 uM)
Reverse primer (10 uM)

Nuclease-free H,O

RNA template (1 pg to 100 ng total
RNA)

iScript reverse transcriptase for
one-step RT-PCR

12.5 uL
1 uL
1 uL
9 uL

1 ul

0.5 uL

25ul

Final reactions volume

Evidence-based Complementary and Alternative Medicine 2012(3):656025

19



1st

2nd

mRNA

Two-Step

RT.9PCR

PME R

Reagents for reverse transcription Volume (L)
Random primers

ANTP mix 10 mM

ddH, O 36

55X First strand buffer 12
DTTO1M

RNase OUT 40 U/pL

RT enzyme

Total volume 64
Reagents for PCR Volume (L)
10X PCR buffer with MgCI2 2.5
ANTP mix 10 mM 0.5
Fwd primer 10 pM

Rev primer 10 pM

Taq DNA polimerase (5U/pL) 0.5
Biotinylated dUTP 0.6
Autoclaved ddH, O 16.9
Total volume 25

20

*May 2017 Frontiers in Cellular Neuroscience 11
DOIl:


http://dx.doi.org/10.3389/fncel.2017.00141

One-Step

Reverse
franscriplion

!

I

!

I

!

I

!

Protocol I

Process Duration/temperature |
cDNA synthesis 0minats0°C |
{Scn;.:t reverse transcriptase 4min at 95°C I
inactivation l
PCR cycling and detection (standard PCR cycle) [
Denaturation 10 secat 95°C :
, ; 30secat61°C (data |
‘Annealing/extension collection step) |
Repeated for (30 to 45 cycles) [

1 min at 95°C :

elt curve analysis (optional) I min at 55°C I

10 sec at 55°C (80 cycles)
increasing each by 0.5°C

- Reps: (1| Reps [0 ]

TE'“‘“:?"EP

transcription

Revarse gPCR

 ThermalFrof ermwtmml
Wi 90902 Stage 3




s FA AR

(1) ABIz#R

LML
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%Illz
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O
e
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Quantstudio systems
Fe)50.7/

g https://www.thermofisher.com/tw/zt/home/Iife-science/pcr/real-time-pcr/real-time-pcr-instruments/quantstudio-systems/models/quantstudi3-23-5.html

g https://www.thermofisher.com/tw/zt /home /life-science /pcr /real-time-pcr /real-time-pcr-instruments /quantstudio-systems /accessories.html



https://www.thermofisher.com/tw/zt/home/life-science/pcr/real-time-pcr/real-time-pcr-instruments/quantstudio-systems/models/quantstudio-3-5.html
https://www.thermofisher.com/tw/zt/home/life-science/pcr/real-time-pcr/real-time-pcr-instruments/quantstudio-systems/accessories.html

https:/ /www.the-scientist.com /how-it-works-real-time-pcr-46975

23
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£

MicroAmp"

&Tube Strip, Assorted Colors 0.2 mL)

Patio.: QTR
Nz

12090 8 Yermur)

-
St

MicroAmp"
Optical 8-Tube. Strip (0.2 mL)

e .
Wﬂ&g&w ‘
e Yy VYUY

01255408 Veomysiy)

oo Gy A suige

FYTYRYYY

ledvios,sterms A
Sy, P SYBR™ Green
vy

3 B2020.1231
Yot 32

AN
o
NS it
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https://youtu.be/K5flNp46wxo
https://www.youtube.com/watch?v=1uh2ZxZJtgs

1ETUER

g
Bt

Run last

Load plate file

69.0°C

0.00:15

Reagents: SYBR® Green Reagenis

‘ Analysis Settings ‘ @

¢[ View Plate Layout | View well Table |

Select Wells With: - Selectitem- «

Select an cption

Create now exporiment Open sxnting cxperment
"2 NG

q ARTIFICIA .. ARTIFICIA | ﬂ ARTIFICIA . ARTIFICIA. ARTIFICIA.. ARTIFICIA..
ANTiFICIA AMriFICIA

CHIKV CHIKV CHIKV CHIKV CHIKV CHIKV
BlEAE %157 %155 %1‘2‘; 1E4 %153 % %!1
Or Lindate Cr: 1097 Cr: 1469 Or Undete Cr:2199 Cr:2507 Cr2672 Cr:26.38

2

ARTIFICIA . ARTIFICIA g ARTIFICIA . ARTIFICIA . ARTIFICIA . ARTIFICIA . ARTIFICIA .
TIFICIA,

[erkv [ cikv S Elenkv  [Fleukv [lenkv [enwv [ chiky
€ |751E8 7.51E7 751E6 751E5 7.51E4 7.51E3 751 751
Cr1:6.51 Cr:10.79 (‘1' Undeate Cr17.91 Cr2182 Cr2499 Cr266 Cr:26.55

ARTIFICIA . ARTIFICIA ., ARTIFICIA.. ARTIFICIA., ARTIFICIA. ARTIFICIA. ARTIFICIA. ARTIFICIA.,
ZIKA £ zka

. 751E5 .751E4 |751E3 |75 751

Cr.1183  Cr:1556 « Ct-19 Cr:2382 Cr.27.28 ; Cr:31.35  C1: 3263

o
=
20
m
&
1]
2
m
ui
]
2
m
5

ARTIFICIA . ARTIFICIA . g ARTIFICIA |, ARTIFICIA, g ARTIFICIA . ARTIFICIA .
TIFICIA. TIFICIA.

Hazxa [EHzxa zka [ zma Hazxa [Ezxa
E|75188 751E7 7@51‘&? 75iE5 | [751Eal [BAEPR 1 751
craas dernis 402 Cr.19.08 / Cr-2366 > Cr:3182 / Cr-3271
Cr Lindete Cr Uindete

ARTIFICIA L, ARTIFICIA.. ARTIFICIA. ARTIFICIA., @ ARTIFICIA. g g

TIFICIA TIFICIA. . ARTIFICIA
Hzxa [ zxa zka  [Ezka Ha 2 Yo P
7.51E8 751E7 751E6 7.51E5 751E4 751E3 751 754
Cr.8.37 ./ Cr:11.98 / C1:1591 & Cr:19.05 Or Undete Cr.27.95 Or Undete. Or Undete

=

| [0 show in wells v | View Legend il |
1 2 3 4 5 6 7 8 9 10 1 12
ARTIFICIA'. ARTIFICIA, ARTIFICIA. ARTIFICIA. &TIFV‘IA ARTIFICIA. &T{F]F]A §T|F[F|A
. [ cukv [ cuikv ey 508, [ cnm g e o s
751E8  751E7 s W s W .
CLEA - Cribds CT186 Gr tindate TT 203 G lindate Cr Undete

wells: [ 0 Unknown [5] 48 Standard ] 0 Negative Control 48 Empty

https: / /www.fishersci.se /shop /products /quantstudio-5-qpcr-system-1 /15731248

25


https://www.fishersci.se/shop/products/quantstudio-5-qpcr-system-1/15731248

B

Amplification plots are displayed with the
ability to drill down to a subset of sample
wells.

EMelt CurvelE:2Z 2

10-Log dynamic range sensitivity  ThermoFisher
SCIENTIFIC

Amplification Plot

0.1

ARN

0.01

APrimer Dimers 28 T

Melt Curve Melt Curve
H 40|
40 /i |
i
\ 35 :%

35 |
10|
30 i
|
25
28 |
i
20
20 i
1
1.5
1.6 |

| e——
1.0
0 |
i
= i
p— p— — 05 |

048
—
as0 (1) 80 80.0 B0 [ ) 50
as.0 0.0 7650 80.0 #0.0 o T 77 4
Trm: 73 & -
Tamperature (C
Temperature (°C) > el 26



Cycle Threshold (Ct)

0.90 :
[
o 080 =
3
c 070
® D
o 0.60 4
. BovaCxie “6 ) bl
=5 ¥
= 050 J r
@
5000 -g
- S 040 | o
Exponential o hreshalk =% ARN
g =]
2000 CD P
. % e e s o el Bl MH&#*:#& phd
- [ . Na Terrplate control
0000 | — . - T | Ll
3 s L] 0 11 1|3|4|5|‘I'I:l’:!”:;:nﬂllﬁllﬂﬂ?!m!!)2313‘35!313”40 g w' Ir -‘m
0.10
0.00
0 5 10 15 20 25 30 35 40
Cr

slock PCR cycle number

CT = threshold cycle: the calculated fractional cycle number at which the

PCR product crosses a threshold of detection

https:/ /www.sciencedirect.com /topics /immunology-and-microbiology /cycle-threshold

185
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 Plateau

100 o e e e et e e

inear

101

n
»

fluorescent signal—

Low Ct (high

copy #)

High Ct
(low copy #)

Y=No 20 Cr USRI 2 HI(EAUR L

' l = "i’ Gel

Threshold
of detection

”
technologies



Samples Raw Ct Delta Ct Delta Delta ct 27delta d A
GAPDH p53 |
Tumor cells 1 21.00 23.00 2.00/ 3.93|=24-(F3)
Tumor cells 2 20.50 22.00 150 4.43
Tumor cells 3 20.60 22.50 1.90 4.03
Normal cells 1 20.00 26.00 6.00 0.07
Normal cells 2 20.50 26.20 5.70 -0.23
Normal cells 3 20.30 26.40 6.10 0.17
Avg delta Ct 5.93 --D
ACt = C ttm‘gct — Cligsrna

ARn

CYCLE NUMBER

Relative expression level

ated )

%KD = 100 X (_1—2-&“)

(siRNA nontreated)

o 2—&.-5.{?’[

https://2017-spring-bioinfo.readthedocs.io/en/latest /Delta-Delta_Ct_Method.html 29



(2) Bio-Rad%#
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1ETUER

Rows 2 v

Ampification Crant

RFU (1843)

®

v
.-

- »
Tempetature, Celsius

. £ ) EEREEE

e ARS Ee3E INNTA M) Bieed 4 it
poe 000 Ba M NN Tl 190 Bapeed dle  aiian

e Tumiw Ba b ANACet 200 Banewd Sl el
— —_— —

Gane Bxpeesscn Chant v | | Gene Bxpresscn Resuts Ged ']
Gene Dxpression @
Y Data Sat QO Tepmt
Sy fiows 1= —y— i
el !
& 1-Actn Aoen a5
> 14L18eta L18e2a O
g s : 14L1Beta LB 1
—rad | 14L18eta L1Bets 2%
’ 14L1Bets L1Bets 313
62 D 1 141 1Bets L18s a4
" ~m 140 1Bets L 18et» a5
LG o 1L 1Beta
Target AL1P
e )

WelSdlector
Vi Atn [V IL1Beta [V] Tbuin

=

T O mm O O ™ »

1.42.03.14.45.16

https: / /www.youtube.com /watch2v=wUDysO8bFbA

71819
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https://www.youtube.com/watch?v=wUDysO8bFbA

4N {o] & 52 Q-PCRER 7R w2323 labelinics
(1) ZiE%xiEmE

« ERINEBCDNATIH TS M E JEERQ-PCRA & 7
-/Ll/:l%%’XA g

« RNAZIRNAFSHIIZEFIE R 8RN - TEZBE D BED R P78 /)\
INVEIE - [FE28) 5 2IRNAE HQ-PCRERBHWUERNES
ELXaHxE -

- MWERZE T/FE - BRzzMIRIENEAZ RNase » f2HY
19 RNA 7B FEAZ RNase /AR -

« BIRERDICHEEETFHMERNAMER - 26041280nm
( A260/280 ) ERIIR>CELCEREL.8-2.0MEEA - R
BE - RO gERAB R M Am S ERE TR - -




(2) 8RR EL RIS EFE 0.:::o|abC|In|CS

- ERME RO AR/ VBRI - 1EmiE /> ALEN%mE
EERIESHIRMN -

« EHTQ-PCREREHEFEILEITF— 35&1%&7]!]/\115.55 A
{5 &8 A Hnn*ﬁ%ﬂﬁ%%’f

[Component Volume/ reaction|

~Master mix 20 pl
Nuclease free water 12 pl
5x Qiagen OneStep RT-PCR buffer Sul
ANTP Mix (10 mM of each dNTP) 1l

| |Primer Forward (100 pmol/ul) 0.5 ul

Primer Reverse (100 pmol/ul 0.5 ul
biagen OneStep RT-PCR Enzyme Mix | 1.0 pl

| [Template RNA Sul -
Total 25 ul




(3) Z=ml#H

« Q-PCRHIZER; - &
- fERZBEIE—

RN 5 -

=3 Em -

NORT (if necessary) ”
NTe———CE 0O

thBE—

= RyIEI 4
{E iR > cDNARYEZ 14 £ 8840 - of IR

AR R M T R A

=R

. HRA

Tull}

* labclinics

= R -
I Z=E 2RI RY

ixfg - UIRER

-

feSely

Z<BR & EI’]H m><2DNAT 2

—1
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000
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J@CCFF
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34
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(4) ‘9/:&%' =% o'o:o.o labclinics

« WRMEHIRERRIEIE O AR ERLEIScCDNAN KSR ES
HWZEFE - LUKRNARETT A CDNAS BRI ZEZE

- NS ZEAZREREEATEREHENTE - WH

Y — Al

ERmIREHEEERE ZEREEENER -

I
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1

Left Half Right Half _

1 8|4 5

AQ’ 'CJ‘C}C)

NORT (if necessary) ® (0]¢

o GTO0C
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EQOQOOL

FOOOOC
0000000000

Control Expenmental Control Experimental

- H% | ;

Housekeeping Gene Gene Being Tested



Q-PCR &R

More Specificity

More Sensitivity

Low template

Cost effective

Rapid

Read time

PCR

Genetic Education
Learn Genetics

— Gene expression

Disease diagnosis

Cancer genetics

Infectious studies

microRNA analysis

»
>

Genotyping

d Microbial load
testing

cfDNA detection

SNP analysis

Microarray 36
validation



Expression of Jagged1 by gPCR (arbitrary unit)

(1) BAREZEST-BINAEALESAREAEMRERRIRES

0.35 4
] Mormal

0.3 4 B Tumor

0.25 o
0.2
0.15 ~
0.1 4

0.05 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Patient samples

37
World J Gastroenterol. Sep 21, 2019; 25(35): 5300-5309



( 2 ) ?'Eyi o om q:@ *ﬁ; ‘|J % a) sample collection b) RNA extraction

@1

l ¢) Reverse transcription

ANYANY

d) RT-PCR amplification
DNA polymerase

l e) Results

i © positive % @ negative




—RBH=TERE T [CLTEEE

n 3 iR iﬁﬁm
& ERE

SRREHE » RE

TT PCR# /; s Al
(RT-PCR) (Inf=1RES)

3 S p et & BB
BITE ~ S

i WBEPREEESE B WEPRESEE w mBEPEEEH

ipee) ST VR E TR

Al mENRE B WENESYE A mEN
(=) g B B5F 51 22 2 EHES»E 12 oIl BEFEE
gt RIRFBEHGER ot SR 0] 2t IR EERSANME

R EMERPCRIE B R #E -REE > BE A RREBBAERD 1B
B ZEERRE - -REM I FERHERAERT I TRGABGENREXE
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(3):

Example: Determining percentage of
GMO food content

Determination of percent GMO food content
important for import / export regulations.

Labs use Real-Time PCR to measure amount of
transgenic versus wild-type DNA.

wt DNA
GMO DNA

International shipments
depend on results!

Abigayle French 40



https://slideplayer.com/user/15337722/







. SRS ERE 7
(Reporter gene assay)
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H A RIREER
ohERl

replication

DNA-> RNA

(DNA -> DNA)
DNA Polymerase

DOV oA

transcription EEE)
(DNA -> RNA)

RNA Polymerase

LA RNA

RNA Polymerase
Promoter

Promoter

I T I I S S S N I
ATGCGACTAGACG™

National Human Genome Research Institute

translation
(RNA -> Protein)
Ribosome

O-0-0-0-O-0O-0 Protein

https: / /zh.wikipedia.org

45



Y&+ (Promoter)

Promoter Transcription unit
. — L 2
. N DNA S

\_ | Start point
RNA polymerase

Proximal Core

control elements profrotor
f N
/\ Start of transcription RANA Poly(A) site
GC box CAAT box TATA box Inr Exon 1 Exon 2 Exon 3 !
DNA —* N\ I ~ \ ) e N s e — s — " P a—
GGGCGG  GCCCAATCT i B I inton I nton B | i
-100 -80 +1
;W_/ H_‘/
5" untranslated 3" untranslated
region (leader) region (trailer)

T 2012 Pearson Educaton nc
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http://dx.doi.org/10.13140/RG.2.2.10102.34889

€ >addgene

Enhancer .

Transcription Factors

RNA Polymerase |
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HEZERREERDTH
promoter reporter gene
 HEHEANEE A En T
HIRNE &5 R lI= - l
o T -
- IEERZERE FDNARS s
MBSEEFDNARIIKRE - "'—\1_/’
. MEERTUBBRIE Y - _*, .*.

report protein * * *

(enzyme, GFP, etc)
https:/ /www.youtube.com /watch2v=PD_6JU3NayE

48

https: / /www.youtube.com /watch2v=PD_6JU3NayE



https://www.youtube.com/watch?v=PD_6JU3NayE
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B RINBRSEHA

- B-BEERERE ( B-glucuronidase, GUS )
- B-*¥ELWEEES ( B-galactosidase, LacZ)
- KRMEMRBERS (alkaline phosphatase, ALP)
- FEERJMEEBE ( Chloramphenicol acetyltransferase, CAT )
- #EBB=EIEER ( Green fluorescent protein, GFP)
-« EHIEEM (luciferase)




Seedling Root YounglLeaf OldLeaf Hydathode
]

y;

(1) p-HEHERERLES (GUS )

GRREAT{ 220515 =
CORCADA B CUS
CooRCAQwA- 1571 .GUS
FCAMIFAINOYZ

e

- o
Cl o-glucuronic e ‘/‘J i M L

¥ 7/
/
1

24 /\1

Br \ acid _ . it \
NH s |
X-Gluc (5-bromo-4-chloro-3-indolyl-B-D-glucuronide) \
B-glucuronidase £
’ ibromo-4, 4"“&\%‘“*0 doi: https://doi.org/10.1371 /journal.pone.0159875.9004
soluble, co
o v ocloracy -IAA +IAA
Cl
cl - By
Br "
\ — - e 3-day-old
N oxidation / Br :
dimerization (o)
Cl
+ glucuronic | € \@ .
acid Susan Jean Karcher
Beta-glucuronidase ) 10-day-old
8 -+ x -G'UC 2 x + 8+ Gluc ——o—t—" :r«:ooct,:mlcal ‘
- L 3 staining assay
l l : . \
Hydrolysis of the X-Gluc Dimerization of the Gluc N /‘ A
substrate by the 6US enzyme product by reaction with O2 —

Frontiers in Plant Science 6(295) - May 2015



Br

(a) NH
chon |
0H<:>0 B-Galactosidase
OH >
Cl

Br
St HO cl

2/ EZI

( 2 ) B : E ﬁ ?L *E E E’é ( La CZ ) (co,l?:;ss) 5-bromo-4-chlorl-.‘i:(yi::;::dole

CH,OH ¢ o &
OH)—0 OH Br i
o =<1
N Br
OH " g |

Galactose 5,5'-dibromo-4,4'-dichloro-indigo
(dark blue)
(b) < 4
R ; d
\ gal -A
Endogenous 24 hours ‘
promoter reporter gen ) | '
LacZ 9L/lacZ cell lysate

CH,OH

v

Cl

Cl  Br Br H o ¢
HO o _o B-D-galactosidase HO R N Br
oH' H i > | > O o O
H H N N dimerization Br N
H
H ca ©

H OH H

5-bromo-4-chloro-3-indolyl-

-D-galactopyranoside
(X-gal)

H,O

5-bromo-4-chloro-3-hydroxyindol 5,5"-dibromo-4,4’-dichloro-indigo
CH,OH (Blue precipitate)
2

HO O OH

Ol-r| H
H H
H OH

B-D-galactose
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(3) mnistELEs (ALP)

0

e -
o HO P,
OPO,H, OH LZ_)
Alkaline
FHO Phosphatase R +H,PO, O?’N
NO, NO,

o‘f""% S0
p-nitrophenyl phosphate (pNPP) p-nitrophenol
H.O
. A A 4 Alkaline
p-nitrophenyl phosphate iR el . 5
(Colorless in alkaline and acid (Colorless in acid medium, e ©
medium) yellow in alkaline medium) e 25y




i Phosphatase :

n:-""‘“c

p-nl’lmphlnyl p-lmph-ltl (pNPP)
Subsirate (Colorless) Product [‘I'-aluw}

B = Alkaline Phosphatase (ALP)
1) Buffer 3y Enzyme (ALF)
J ;/2} pHPP (enzyme substrate ) /

.F— L
{ebtain baseline)

Absorbance (405 nm)

(Colorkess) (vellow color)

2.5+
20~
1.5~
1.0+
0.5+
0.0+
0

- o
ha -
o
o




(4) REELHEESE (CAT)

CAT: -— P
Chloramphenicol (CAM) T ——
acetyl transferase
CAM: chloramphenicol (CAM) TR e S o
Protein synthesis inhibitor i N i .
| acetylation by CAT Exvact contaring Bl .
Loss inhibitor activity C.acetyated CAM ®) AN @ g:w”;_-;;, .
\/ \_

Other reporter enzymes: I WK KA

B-galatosidase
luciferase



https://www.youtube.com/watch?v=eW3a-vXFZOI

(CAM)

?H liIH—ﬁ—CHClz

ol o o

CH?

Chlor henicol |
- OH

-

(2)C85—11-S—-COA
0

Acetyl-CoA

TLC
elhveet

M1Zration

02N

H2
1,3-piacetylchloramphenicol ?_ oz
) f C

0

l?'-Cl!3
? TH—Y—CHCIZ
CH—(ITH OH

4

>
Chloramphenicol
acetyltransferase
(CAT) (2) CoA —SH
CoA
12 3 4
I di-acetylated
e . [ chloramphemcaol
L] » L] - Homo acelylated
= chiloramphercol
unacetylated
o .' . - [ chiloramphemcaol
..... S <— ongn

H,
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https:/ /blog.xuite.net /clare690725 /twblog /111356956

LUCIFERIN - LUCIFERASE REACTION

Luciferin substrate ~ Oxyluc:ifen’n
A + Vibrio (Milky Sea) Bioluminescence
H — Leaf Fluorescence
Oxygen Luciferase ® Light § 10}
g o8l
000000000 0000000000000 000CCCECECE000000C0C0C0CC0CCEC0R0000000C000000000000C00O0C0CC0CC0CC0C0T0T0TTS %
o6}
FLUORESCENCE REACTION £ oot
=
0.2
* Light is absorbed. 0.0 e s ‘
400 450 500 550 600 650 700 750 800
Emission Wavelength (nm)

* Light emifted has

Excitation less energy than

Light light absorbed.

>
o]
(%, ]
c
()
-~
£
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DOI:


http://dx.doi.org/10.1007/978-3-319-30648-3_69-1

£49,55% (400-700nm)

DISCOVER
BIOLUMINESCENT ORGANISMS

Renilla reniformis '
Subsrate: Coelenterazine ' . .
Wavelength: 480 nm UL -
Subsrate: D-Luciferin
Wavelength: 560 nm

Cypridina noctiluca
Subsrate: Vargulin
Wavelength: 465 nm

Pyrophorus

plagiophthalamus

4# Subsrate: D-Luciferin
Wavelength: 613 nm (red)

Gaussia princeps

Subsrate: Coelenterazine % .

Wavelength: 460 nm '




4 & A/ ZET -
(5) &xed=XEH (GFP)
Regulatory sequence to Reporter gene
be studied (e.g. encoding GFP or
(e.g. a gene’s promoter) luciferase)
DNA

Promoter  Reporter gene
[ e— mRNA

A reporter protein
Amount is easily measured
(e.g. GFP by fluorescence)

BREE 009

/ Reporter mRNA
————

b Reporter protein

Substrate

or probe @ r\ ‘
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https://zh.wikipedia.org/

(6) 2XZEMl8 (Luciferase)

RNA Polymerase
.

Transcription Factors

Reporter
Gene
mRNA
Translation
-« Reporter
Protein

' + Substrate

S
— AR

Light Signal = Luciferase Expression = Promoter Activity

Luciferin + O; + ATP  —>  Oxyluciferin + CO; + AMP + PPi + LIGHT

Luciferase

Protein
. of Interest

Activate 5 transcription
v ———>
| | e
Promoter region  Luciferase reporter

S,

Measurement of
Luciferase Activity

Intense Signal

Protein
‘ of Interest

Repress notranscription
v
| | [P
Promoter region  Luciferase reporter

=

O

No Luciferase

Measurement of
Luciferase Activity

v

== =
ﬁ-f ffgfgﬁ?/



https://www.youtube.com/watch?v=PD_6JU3NayE

2008&10%85 %?ﬁﬂﬁ
HAHRIEZ %Tﬁﬂ/ !ﬂﬂ—a
%T§@¥ﬁff§mﬂ%§%
"for the discovery and development of the green fluorescent T’E;E' A?§$O8ﬁtf§1b ,
sl g L= R

Photo: J, = p}-;:..:.: 3 1 2 e
Henriksson/SCANPIX Henriksson/SCANPIX ERSIDL LSl

Osamu Shimomura Martin Chalfie Roger Y. Tsien
® 1/3 of the prize ® 1/3 of the prize ® 1/3 of the prize
usa usa usa
Marine Biological Columbia University University of California
Laboratory (MBL) Mew York, NY, USA San Diego, CA, USA;
Woods Hole, MA, USA; Howard Hughes Medical
Boston University Medical Institute

School

Massachusetts, MA, USA 61

http://oldsue2008.blogspot.com /2008 /12/2008-gfp.html



5 I

Protein of Interest

| | [ I

Promoter region Luciferase reporter

lTra nsfection

Protain
of Interest

transcription

| L

Promaoter region  Luciferase reporter

lAddition of
\ Cell Lysis Buffer

Cell Lysate

q.’

GOLDBIO **

Gold Biotechnology®

Cell Lysate

Transfer to
a Multiwell Plate
and Addition of

\ v° Substrate

oD O o
00 o
oD O o
o oD O
ODOOO O

oD O

[—
oo

Measurement of
Luciferase Activity
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Appropriate  Firefly Luciferase

gene Promoter gene
e Hséo nm
Transfection i '

Reporter vector

£ 7

Control - 4
Promoter Renilla Luciferase gene

465 nm




ERNARBRH S

o
N
no\():anjcooﬂ )O/(N% + O Renilla luciferasefEF 1%
i a0 + ATP + O, H IFERURAZ - LUBR
B-Luciferin ;LE%FH@&Q%*DE%%%?&%E@

Firefly Luciferase + Coelenterazine

Ve \ Renilla Luciferase
\> Renilla luciferasef&{t
1 VAN
Firefly luciferasefg (éoj%lzg;er:?nzmeﬁxj‘m}i
v {ELucifering XK & <

Oxyluciferin 560 nm - Coelenteramide

° s N O
FXT e o O
NH

N

HO

Read results on
any luminometer

0@ Bioscience

Firefly coelenterazine

cell
extracts Firefly luciferase  Renilla luciferase

Promoter activity = Firefly luciferase activity / Renilla luciferase activity



https://www.youtube.com/watch?v=yQXdpwZmwnA
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(1) PREE

Signaling
Pathway

Cis Element Repeats / Promoter 5’

o~y
8 el
2ol W™
~ o
B
2 )
Q ¥o
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f = ~
s f <
7 I
~

TF = Transcription Factor 66
CF = Co factor

) Signosis



[ Reportergene | Minimal promoter [0 B Enhancer candidates -ﬁh

ar
a Promoter reporter assay b Enhancer reporter assay —h—-—

1%,

Reporter gene signal
(enhancer activi



https://www.nature.com/nrg

Transfection > Stable cell line > Dissemination of cell > L-L reaction

v

Constitutive Promoter

Lizing coll) / Luciferase gene Imaging
/

Constitutive Luciferase gene
__Promoter (Repcyter)

—
il

\
Establish for stable cell line

P

; luciferin
Dissemination :

»
'
J ¢

Yoshihiro Ohmiya



(2) 77tHHMIRNAZER

HNHIEEE -

mRNA degradation

Protein-coding region
of target gene mRNA

MicroRNA ( miRNA ) 2%ZRNA - BdiEifK
3'UTRAEVEEIZEHEE 1B - EEmRNAPEESL

’fo Pre-miRNA

miRNA

miRNA
CETTETTTT

B

o,

miRNA
HARRNRARR

DOI:10.4331/wjbc.v8.i1.45

T,

DOI:10.13140/RG.2.1.1422.1926
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http://dx.doi.org/10.13140/RG.2.1.1422.1926
http://dx.doi.org/10.4331/wjbc.v8.i1.45

HEMIRNATENMETE—EERBBAVRIENFRVZES MY
wEE - LMECLHRRIAERREZNAME -

d
endogenous
-y | Aogent . NERR
MRNA = reporter gene miRNA target = = miRNA target
_ 3'UTR HERE _ 3'UTR
translation on translation off
h [\ 'i'i |
pesb ARRR miRNA inhibitor
iR M A miRMNA target - reporter gene miRNA target
(small molecule or

translation off 3'UTR antisense agent) translation on 3’UTR

70
Methods Mol Biol. 2014;1095:135-46.



miRNA mimic

co-transfect
- or

non-targeting control

~~"D

Reporter Vector

RISC
complex

Hybrid
RenSP-3UTR
Transcript

1.Transfect the GoClone 3'UTR construct into your cell line

Light output with
miRNA mimic Specific activity
= ofmiRNAon
Light output target UTR
with control
~ LightSignal

2. A constitutive promoter drives production of a hybrid RenSP-human 3'UTR transcript
3. Total luciferase output depends on the effect of the human 3'UTR on the hybrid transcripts stability and/or translation efficiency
4.Include a co-transfected synthetic miRNA or miRNA inhibitor to measure its impact on transcript stability and/or translation efficiency

5.Use optimized LightSwitch Luciferase Reagents to obtain maximun sensitivity and dynamic range




ssc-miR-133a-3p binding site

promoter polyA

%
%
A <.
ssc-miR-338 ﬁ\ ~ W

promoter polyA
luciferase | PROX1 3'UTR

luciferase | ACTN4 3'UTR

/\

WT ACTN4 3'UTR 5’ atcggGCGTGGGTCTCTG JACCCTcc 37

GUCGACCAACUUC

ssc-miR-133a-3p 3’

MT ACTN4 3'UTR 5’ atcggGCGTGGGTCTCTG AAGCCCTec 3

1.5 == pmirGLO-ACTN4 3'UTR-wt
P pmirGLO-ACTN4 3'UTR-mt
=2
3
©
Q 1.0 =
=
Q
=
Q
2 e
< 0.5
=
©
1))

x

0.0-

mimics NC ssc-miR-133a-3p

et

WT PROX1 3'UTR 5 atgGATATGTTCTGAAATCGU T CTaa 3'

ssc-miR-338 3’ GUUGUUUUAGUGACUA /00

MT PROX1 3'UTR 5’ atgGATATGTTCTGAAATCGCCGTGTaa 3’

1.5~ ™= pmirGLO-PROX1 3UTR-wt
> pmirGLO-PROX1 3UTR-mt
>
I3
©
i T T
o
2 >
S
3
o 0.5
=
©
b
@
0.0 T

mimics NC ssc-miR-338
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Co activator

(3) PhMEEREERES

™. Dexamethasone ] m F'm..m.,| Luciferase gene

_A P ’
N
A I
‘ -, k. Glo
- — T . BRE—EECNPGLAERE - X
——  Nucleus th B2 9EEEHIGALL UAS -

[reni pe — @R BB F AILUC2P A
< SMER (PGLA35) -

,, - W U . BETESAL SRR

Ny~ FRmRE 215 ( PBIND-ERec ) 3125

A s - = SEfR R &5 ( PBIND-GR)

HIPFN26ASAS -

X x e A 73
o HEES - HEMERERAN -
© Promega



60 Gs/

Galg,

(4)

Galg,

(Gald

Pre}‘
.0

EHEEH

Ing;

5 —» ‘ \ MR
Reporter gene (HIS3,URA3, LacZ]

UAS
A chu]al transcription of the reporter gene

20 By,
T
| UAS E Reporter gene [His3, URA3, LacZ)

B. One fusion protein only (Gal4-BD + Bait) - no transcription

s

[ UAS i
C. One fusion protein only (Gal4-AD + Prey) - no transcription

Reporter gene (HIS3, URA3, LacZ)

—_—
Reporter gene (His3, URA3, LacZ)|

D. Two fusion proteins with interacting Bait and Prey

I

'HIS3 - growth on Sc-His + 3AT media

URAS3 - growth on Sc-Ura media
_LacZ - colorimetric assay (blue/white)

74

https:/ /zh.wikipedia.org/wiki



TCF binding site

i = B i

Treatsmall molecule compounds

Firefly luciferase f=

.

Renilla luciferase =

Transfectinto cells

!

»
e

Transfer cells to wells l

Measure luciferase activity

The final activity is
measured as firefly
luciferase activity
normalized by

internal Renilla
luciferase activity.

Relative TCF
transcription activity (%)

100
75
50

25

___#

Compound

Identify compounds to suppress
TCF transcriptional activity

March 2015

75
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https://www.researchgate.net/journal/1349-7006_Cancer_Science
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The RNAi mechanism

° E 3 RNA interference (RNAI) is an important biological
R N A I Jﬁ i_ = mechanism in the regulation of gene expression.
W Double-stranded RNA

dsRNA (dsRNA) binds to the
protein Dicer ...

EXEE}ERNA ( dSRNA ) EE'RNase ”l?ﬁﬁ% “Dicer ... which cleaves dsRNA
&%DK:G”EEE d }3_‘¢.__t$21‘23nt/J\:|:E|:§ SiRNAW into smaller fragments.
RNA -

SIRNAEE?’,%RNAE%;EE/J SJL%X%E CF% L One of the RNA strands
BRISE ) 3% 2H > 1% b6 B 1= 44t - is loaded into a RISC

complex...

...and links the complex
to the mRNA strand by
basepairing.

siRNA: small interfering RNA

mRNA is cleaved and
destroyed. No protein
can be synthesized.

80
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st 25 27 £ RNAI

2006 Nobel Prize in Medicine or Physiology
RNA Interference

NATURE|VOL 391| 19 FEBRUARY 1998 7o & 15 188 ZiRE-JEM
Potent and specific
genetic interference by
double-stranded RNA in
Caenorhabditis elegans

Andrew Fire*, SiQun Xu*, Mary K. Montgomery*,
Steven A. Kostas*t, Samuel E. Driveri & Craig C. Mellof

A naturally occurring mechanism

Destruction of mRNA results in the post
transcriptional inhibition of gene expression
and the prevention of protein synthesis.




PR R - AR5

« RNAIZRYIHEIRNFERIRR 22 (Caenorhabditis elegans, C. elegans)

o EAZZFEEHERNA (dsRNA ) EII B ZREER R ESERLEERFER MK
RNA (anti-sense RNA)B® 1015 -

Key experiments

Gene silencing
Fire and Mello injected RNA corresponding to a gene
important for muscle function in the worm C. elegans.

Single-stranded RNA (sense or antisense) had no
effect. But double-stranded RNA caused the worm to
twitch in a similar way to worms that lack a functional
gene for the muscle protein.

Antisense RNA Double-stranded RNA

i Sense RNA m m

\ \ \

\;_;a~u ———y el ® \~ NS Sy T \‘._;” """" R > s =

z

7
/TN
No effect No effect Twitching




INEEFRRNA
(short hairpin RNA, shRNA)

Transfected siRNA
|[HRRERERRRRENE

19-29 E#Z H &

#2525 RNA (shRNA) 822 — @iz
AalE - IRAEBHIN LAY siRNA -
7 B2 B2 mRNA DIKEE R EE
MRNA B B4 SRS E M
I PRAEE -

[T

Exported

Expressed
shRNA

Translational Targeted
suppression mRNA
degradation

RNA pol 1T
romoter
p Nucleus
DNA
Stemn Loop
Sense Loop Anti-sense
HEH XXX KEEEEXE EERXXXHEX XXX EXETIEEX
H4 0. 4.9.0.0.90.9.48:9.4.9.9.4.9.9.4.0.4 KEXXXXXXEXXEEIXAXEEEX

HEEEREEE

RNA pol IIT transcription

83

e IINNENRREREREER '

Aug 2014 Genotoxicity and DNA Repair: A Practical Approach



INTF18 RNA (small interfering RNAs, siRNAs)

/N8 RNA (siRNA) - B
A 20-25 E%HE - 3
RImZ LAY siRNA olE0S
RNAI - 22 mRNA U«
FEHCEE mRNA R B 145
SRS EETT TR -

Guided strand Dinucleotide overhang
3 o B
A s
5! ’ | 3!
3 | | 5’

|

Dinucleotide overhang Passanger strand

dsRNA

shRNA

siRNA
duplex

Formation of
RISC

siRNA / mRNA-
complex

sliced
mRNA

HENEEEEEENEEEEENENEREER

P
LTIl TT,

o
—_@isc’

v
3 i ¢ VlJ 5

“SILENCING”

https://www.gene-quantification.de /si-rna.html
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IND FiZWEZEE ( microRNA, miRNA)
OO [N

INGY F 12 B2 R o

( MiRNA)  2E#% RNAPO]I\I\! pri-miRNA

FYPREZFEN— P

BEA119- 25 @

E&E/]RNA Y7 .oTsg P mi
BN E At ERFRIR

Cytoplasm

= N

Mature miRNA l REEZEEEI -

mlRNA duplex

MIRNAEZ1EH

UTRI& - msiRNA
ol fEFIRmMRNARY
(RIS

(RIS

mRNA S — >3,UTR

1 ;

Translational inhibition
mRNA decay DOI: 10.3389/fneur.2015.00245



http://dx.doi.org/10.3389/fneur.2015.00245

RNAIi1HE8 $filg
1. siRNA{EE S
A siRNA |(SME )

Virus, transposons, exogenous siRNA

l Dicer + TRBP

stRNA mﬁ shRNA

SiRNA (21nt) |

RNA-induced
silencing complex

(RISC)

k vE

l

Target RNA ‘vqu.mm AAAAA

mRNA Degradation

B miRNA | ()4 14)
transcription
-~ pt
Pri-miRNA - Pre-miRNA
DGCRS8
osha

dsRBP Diceii
Dicer

AAAAA
86

Repression of translation

Carlos Melendez-Pena
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SI RN A I:IX A 19-nt dupllex region \% O

Gene Link™
l

1 2 3456 7 8 9101112 13 14 15 16 17 18 19
LTI

3-HO |= - A & |P-5

l-fghstabtlny of the 5 SStermhp Low stabiity of the 5 AS terminus

‘blocks incorporation of SS ‘ promotes incorporation of AS

into RISC. into RISC.

Suggestion: Suggestion:

GorCatS end of SS. AU-richness at 5’ end of AS.

Low stability in this region promotes RISC-AS-mediated clevage
of mRNA and might promote RISC-AS-complex release.

Suggestion:
U at position 10 of SS.

== Gense strand (SS5) === Antisense strand (AS)

1552:‘:|3%GCA§ (30-50% ) -
2. BB E L [C] N -
3. EREHBNMUE 3 BEFEA -
4. ERXEENUE 19 EEFEA -
5. RSN E 19 E8B G C -
6. ERELANVMUE 10 EFEU -
7. RE#EUE 13 EREG - 88
8. TEREHER 15-19 IER /DA 3 @ A/U -



Table 2. Names and addresses of siRNA design computational soft wares

Soft wares

siDirect

SiDESIGN Center
siRNA Design Software
Block-iT RNAI Designer
siRNA Target Finder
RNAI explorer

Address

http://genomics.jp/sidirect/index.php?type=fc
dharmacon.gelifesciences.com/design-center
http://www.genscript.com/ssl-bin/app/rnai
https://rnaidesigner.invitrogen.com
http://www.ambion.com/techlib/misc/siRNA_finder.html

www.genelink.com/sirna/siRNAorder.asp

89

DOI:10.15171/apb.2017.072 Corpus ID: 25124047
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sE@mMiRNAE 4RI AR5 7E

(REH) (SNIR 1) (M B 1)
1. endogenous 2. miRNA mimic 3. antagomiR 4. miRNA sponge
miRNA
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https://www.researchgate.net/journal/Advances-in-Clinical-and-Experimental-Medicine-1899-5276

2. siRN A& SiRNA [l dsRNA

Transient
duration

v
SIRNA I ======"

Enzymatic
complex
(RISC)

Separates siRNA
into single strands

Cleavage of
target mRNA

v
Gene silenced M\

p}én



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5702971/
https://www.youtube.com/watch?v=UuicPthdT70

3. shRNA#E:

e
ity

Transduction

Cytoplasm

Nucleus

mRNAs bearing
complementarity
to siRNA

l\{__!_lllllllllllll‘_,l’l

——— —

Transfection

T ™
siRNA

Springer 2010. 95-117p.



RNAR T BERBERORE B | AN

RNA Technology Platform and Gene Manipulation Core

BEFY RNAivy | A5EERE v | IR#ESRHy | C6 RNAI Citationsy | EFHE | X v | BB T Hy | ERM&Ey | HHEESRE

_________________________ *
000 ”
FETA

C6-2 #={VSV-6 pseudotyped lentivirus Account Password
C6-3 JEAHIVSV-6 pseudotyped lentivirus l |

C6-1 shRNAZEBEGk = C6-4 E#KVSV-6G pseudotyped lentivirus PESEERSE Login
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Infect hard to
transfect cells

Transfect cell lines

HEK, Hela, SKO3, etc. +/- compound

Transfect cell lines
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Score phenotypes from cell based assays Oncology specific cell based assays
¢ Luminescent reporter *Wound healing
* Cell viability ¢ Proliferation
¢ High content imaging ¢ Caspase activation
¢ Fluorescent reporter ¢ Colony formation
*ELISA * 3D Coculture
*FRET ¢ Invasion assay

* Barcode PCR * Angiogenesis assa



https://link.springer.com/book/10.1007/978-90-481-3186-0

=

-

RNAjRIER

Resaarch Update TRENDS i dmmuncdogy Yol.23 Na 12 December 2002

| Resoarch Mevws

RNA interference of HIV replication
Miguel Angel Martinez, Bonaventura Clotet and José A. Este

Double-stranded RMA-madiated
interference (RNAI) induces

sequence-specific post-transcriptional
gene silencing and has emerged as a

powerful tool to silence gene exprassionin

multiple organisms. In mammalian cells,
duplexes of 21 nucleotide RMAs, known as

short-interfering RNAs (siRNAs), efficiently

inhibit gene expression. Recent research
demonstrates the general use of siRNAs to

specifically inhibit HIV-1 replication

by targeting viral or cellular genes.
Importantly. RMAi opens a new avenue
for gene-based therapeutics.
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Current Biology, Vol 12, 1304-1311, August 6, 2002, ©2002 Elsevier Science Ltd. All rights resened.

Inhibition of Retroviral Pathogenesis
by RNA Interference

Short interfering RNA confers
intracellular antiviral
Immunity in human cells

Leonid Gitlin® 1, Sveta Karelsky" & Rau Andino*

A lentivirus-based system to functionally silence genes

in primary mammalian cells, stem cells and transgenic
mice by RNA interference

'

Douglas A. Rubinson'*, Christopher P. Dillon"?*, Adam V. Kwiatkowski!, Claudia Sievers">%, Lili Yang?,
Johnny Kopinja®, Mingdi Zhang”, Michael T. McManus®2, Frank B. Gertler!, Martin L. Scott® & Luk Van Parijs'

*These authors contributed equally to this work.

Blocking oncogenes in malignant cells by RNA interference—
New hope for a highly specific cancer treatment?

A little more than one year after the first demonstration that silencing of endogenous human genes is possible in cell
culture, the new tool of ANA interference (RMAI} enters the field of tumor therapy.
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Advantages of co-delivery of siRNA and
small molecule anticancer drug
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Reduce drug Increase drug Synergistic Increase side Reduce side
concentrationat concentration at apoptotic effect effects effects

the target site the target site
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