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DNAREBEEYTILEMBEANXEAE

DNA polymerases are key-players in fundamental techniques in Biotechnology

- .EJH\[J%\ ﬁ;\m[]\ %ﬁﬂ\ %%%o
Sequencing, Detection, Genotyping, Cloning, etc.
Medix Biochemica

MO ITé‘n'u'SiDK_ com
wwwtelegraph.co.uk

DNAREE — XAN“H T3

DNA polymerases — nature’s molecular machines

Taqg DNA B4
+ FEAREE Velocity: Taqg DNA polymerase
35-150 nts/sec o~

fingers ; thump
- $EECE Error rates: 9

1.1 x 10-* errors/bp - 8.9 x 10-3 errors/bp

- BEVIKRESR (BER) MZHMUIKRESR (NER) HIRE
MEREE, BHEEXANRE108-10-2 errors/bp.
Proofreading and mismatch repair by base and
nucleotide excision repair (BER and NER) overall
error-rates of 10-8-10-1% errors/bp. palm

© HEZMET. BEEA>10-0,

In eukaryotic cells error-rates >10-1° are reached.

© ARBIRRERATESE AN MIEER!

In living, human cells: 6 billion nucleotides!

ivieaix Biochemica




DNAREE — XAN“H T8

DNA polymerases — nature’s molecular machines

REAFARZTERER(NNFIREEE"
“Nature didn't shape them to our needs”
FABITTRR:

Our contribution:

© AEYRANAESETIDNAR SE

* Tailoring DNA polymerases for biotec applications

+ BEEFHEMHSNREHADNARAERTE

*  DNA polymerase mutant with new or improved features

c FEENEPRARAEEE. Bk, BEUg

* easier, faster, more reliable biotechnological application

Medix Biochemica

o

BMNOTE: AEVEAREAESEFDNARSE

Our contribution: Tailoring DNA polymerases for biotec applications

= N7 £
T EREEREE
Technology platform Improved enzyme variant (mutated
S o R
natura polymerase (DNABREESRYE [E31L) N
(for directemd evolution of DNA (fﬁi‘%ﬁ%&%ﬁg@m
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BEHlR %
—DNARESBN IEAIUE
Engineering of DNA polymerases

by random mutagenesis

er, C., Kranaster,R. andMarx, A (20
lymerase Mutant Libraries. Current Prot

1), Dir

J17%
Approach

BB SFHEIIRE

by random mutagenesis...

Medix Biochemica

FEEPCREEA EZEREIE 4y T HBE
Error-prone Ligation into Transtormation 4 Growth Transfer
PCR expression vector over night @ into...
'S >
2= _00 A5
— e
e
original PCR products with Plasmids with Plasmid in i -
Plasmid randomized codon mutated ORFs E. coli S‘“gle;e" colontas
mh BHLERE ORFSK i, RR-A Ll
PCR™#) REMA L=
3845LiR Transfer int
... 384-well oBaol BBE Testfor PCRli
plates plates  4X967L1% PCR activity

PCR active
mutants

Real-time PCR ‘

. >
@ y Specific screening
I_b334""’$” . Q’q Protein overexpression assay
lorary sloct and lysate preparation : T
38474% sk wRELE
&R BERAEE
0y, Engineered DMAPolymer. n Biotechnology. ChemBioChem, 11: 2077-2084

Medix Biochemica

es: Construction and Screening of



abs
Approach

it A TRt

by rational designs:-:

AT&E
—DNARAEBEHNIEMAIGE

Engineering of DNA polymerases by
rational designs

Medix Biochemica
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M
HiDi® DNA polymerase o iE LA |
Example |

Bk

SRR TR L TAEES
ENEARRMPCRUSINE A specialized enzyme for mutation detections

Medix Biochemica

i 32 | — HiDi® DNA polymerase
Example | — HiDi® DNA polymerase

HiDi® &Emk#& High Discrimination”, BIS%£ 387,

HiDi® is standing for “High Discrimination”.

Primer design
rs72921001

KEEACAACTATCTTACCCTATCTCTTCCCTAGTTTT gGACATCC =

C-allele primer: 5" -GAATGGGATAGAGAAGGGATCAAAAG-3’
A-allele primer: 5° -GAATGGGATAGAGAAGGGATCAAAAT-3’

Reverse primer: 5° -CTGCTGCTTGAAAATGGATTGTG-3’

i Medix Biochemica




BUESRHI | — B HiDI® XS EEFMENFMERFF1EPCR
Example | — Highly selective allele-specific PCR with HiDi®

Primer design
rs72921001

RAEACAACTATCTTACCCTATCTCT TIi:Ii:lL:T.r-ET‘.'.'";
C-allele primer: 5 -GAATGGGATAGAGAAGGGATCAARAG-3
A-allele primer: 5 -GAATGGGATAGAGAAGGGATCAAAAT-3'
Reverse primer: 5' -GTGCTGCTTGAAAATGGATTGTG-3"

1.0 1.0-
A-allele {50
specific PCR S ap
e ) 100 bp
Z 2 G-allele o 0.51 L 0.5
& specific PCR J
0.0 0.0{——
10 20 30 40 50 0 20 40 0 20 40
Cycle Cycle Cycle
Taqg DNA polymerase Platinum Tag DNA polymerase HiDi® DNA polymerase
(TF/>3]) (myPOLS Biotec)

(NAF))
HIDi® DNA polymerase @305 M —8E BEHH X 105 /1R IR FEECAVES .

HiDi® DNA polymerase is the only enzyme which separates right from wrong primer/template.
Medix Biochemica

PGS | — HIDI® Ziki4a1e 5 F A9 IR Bk ¥

Example | — HiDi® is ideal for liquid biopsy approaches

Mutation detection test: BRAF ¢.1799T>A (V600E), rs113488022, homo sapiens

5‘...ATAGGTGATTTTGGTCTAGCTACAGT / AGAAATCTCGATG. . .

target sequence:
forward primer: 5¢-GGTGATTTTGGTCTAGCTACAGA-3 '
reverse primer: 5*-ACCATCCACAARATGGATCCA-3"

taq man—probe: 5'-ROX-TCGATGGAGTGGGTCCCATCAGTTTG-BMNQ590-3~

HiDi Taq DNA polymerase

Taq DNA Polymerase GoTaq® hot start
Hot Start Versior (TKR/3]) DNA Polymerase (P/A3]) (myPOLS Biotec, #9201)

1.2 1.2 12
Bos 808 g 0a

8 ] g

: ; £
e =2 0.4 S04

'S 'S

0.4 / :
O 5 10 15 20 25 3 35 40 45 %0 0.0+ 00t —

0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
SR Cyeho Cycle

) HiDi® Tagq DNA polymerase &£857E>10,000 87 4 BUZ 5 46 B 8N e s I,
HiDi® Tag DNA polymerase enables detection of single mutations copies in the

presence of >10.000 wildtype sequences. Medix Biochemica




BUE LA I

Volcano® RT-PCR Master Mix Example ||

5% B SR TIDNAR A BT M — B BHPCRR N A .
mEmAE e R KER

HIFLIW S FUERT-gPCR A PCR active, thermostable reverse transcriptase

Medix Biochemica

BIESLHB Il — FREADNAR SIS, &SR RE?

Example |l — a PCR active, thermostable reverse transcriptase?
F8gH .
—257% RT-gPCR F7% RT-gPCR

conventional O-step RT-gPCR protocol

one-step RT-gPCR protocol

95°C — 95 °C —

g

60°C — 60°C —

46°C—!7

mmp  DATTDUERT-PCREME, Bih137
Can we make RT-PCR easier and shorter?

Medix Biochemica




Volcano® DNA polymerase -

RNA -> DNA

- 950C 2 3xHA >40 min
== has a half-life at 95°C of >40 min



RIFMAREN — RADNARSEEME. WERAYEH X

True thermostability — a PCR-active thermostable reverse transcriptase

A

/— dNTPs
5'- CGT TGGTCC TGA AGG AGG AT (DNA primer)
3'- GCA ACC AGG ACU UCC UCC UAU CCA ACU AAA (RNA template)

B Reverse transkriptase C VolcangG
DNA polymerase
fulllength-
LA B prodl?ct - ~-38=2z.
-

en " 0000 tena_ i —quuls  akw

p 4547 5156616567 71768185 (°C) p4547 5156616567 71768185 (°C)

AEESNEBRETHTERRFHNTAERERS& (WMER. RNAZEZSEHN), HREHRM.
- Performing reverse transcription at a higher temperature can benefit assays dealing with complex
samples (e.g. matrices, RNA secondary structures) and increase specificity

Medix Biochemica

% %RT-gqPCR — {# [ Volcano® RT-PCR Master Mix 324
0-step RT-gPCR — examples with Volcano® RT-PCR Master Mix

4- 0.044
g 3 0.03
= =
o 2
Q 2 w 0.02
i) =]
S
3 1 0.01
o
° 10 20 30 40 0.00 ; :
60 70 80 90 100
PCR cycles Temperatur
Volcano2G RT-PCR mastermix with GreenDye
QRT-PCR- Assay. hGAPDH mRMA
total RMA dilution series: 100-0.01 ng/reaction == B 2
Sybr Green | channel —%Tﬁ$a’$[§|{]§$§if§5¥ ‘
hGAPDH-Assay -simplified RT-PCR without isothermal RT-steps
hGAPDH primer fwd ~ 5-GAAGGTGAAGGTCGGAGTCAAC-F
hGAPDH primer rev §'-GCTTCCCGTTCTCAGCCTTG-2' _mﬁﬁﬁﬂiﬁﬁi&%
RT-PCR-Protocol:  g95°C 60 sac - _dsDNA dye ComanbEe
g5°C 15 sec {40 cycles}
80°C 80 sec -
melting: 'EEE?':%%EI%:
95°C 10 sec H i H . . .
20 85°C 60 sec -reliable quantification  Medix Biochemica
97°C  1sec ramp0.2°C/sec, 5 readings/°C




FHERT-gPCR — {# A Volcano® RT-PCR Master Mix 324
0-step RT-gPCR — examples with Volcano® RT-PCR Master Mix

45 -
Volcano2G RT-PCR mastermix 4
IDT PrimeTime gPCR Assay Hs PT.58.25447000 (from Integrated DNA Technologies),
NONO mRNA, FAM-Channel d 35 4
total RNA dilution series: 100-0.01 ng/reaction O 3 4
c
IDT PrimeTime gPCR Assay Hs.PT.58.25447000, NONO mRNA 3 25 4
NOMNO primer fwd 5 -TGATGCTTTCTTGGAGTATGGT-3 0w
NOMNO primer rev 5 - AGAGGAGAAGTCGAGGTTAGAG-3 o 24
NONO probe 5-/6- S15
FAM/ACTGGGAGG/ZEN/CACTTTGCTGTCTG/IABKFQ/ -3 T
RT-PCR-Protoca: 95°C 1 min 1 4
95°C 10sec 05 -
60°C 1 min (50 cycles) 5
0 L] L] L] L] 1
0 10 20 30 40 50
PCR cycles

1& F TR % (Tagman)
compatible with Tagman probes

21 Medix Biochemica

FHART-qPCR — MMRHAEY (X BHIR!)
0-step RT-gPCR — direct from Cell samples (no clean-up!)

4 -
MEEMRNAEY -
mRNA detection direct from cells:
Taaman probe-based RT-gPCR, HPRT1 mRNA, Cy5-Channel i
fresh HEK-293 dilution series in water: 5000 - 10 cells/reaction, o 3 —5000 cells
(cell were detached, resuspended and diluted according to the manual) 5 =—1000 cels
o

HPRT1- Assay a2 - —250 cells
HPRT1 primer fwd 5 -AGACTTTGCTTTCCTTGGTCAG-3 & 50 Il
HPRT1 primer rev 5'-TCAAGGGCATATCCTACAACAA-3' 2 =P oLElS
HPRT1 probe 5'-Cy5-AAGCTTGCTGGTGAAAAGGA-BHQ2-3' i 4 —10 cells
RT-PCR-Protocal: 85°C 1 min ]

95°C 15sec

60°C 1 min (40 cycles)

0 L] L] L] L]
0 10 20 30 40
PCR cycles

mmy EFE——SRAES PCR

It works also without extraction — directPCR from Cells

22 Medix Biochemica




|_l_‘
Isotherm3G DNA polymerase Eﬁ 7'—1§|J ||
Example IlI

kA K ESFDNAR S A M %EL?F?%?%'T’BEEIIQ LAMP DNA g}%/_\

ik A LAMP-capable DNA polymerase with reverse
TR AN transcription activity

Medix Biochemica

REARKRXEENIEN LAMP B

An engineered LAMP enzyme with improved RT-activity

Finy 18
Isothermal amplification

10II II II

1000 100
DNA (copies)

[ Bst DNA BEBS—#E, T[40 DNA ERF S T EMICNE R
DNA targets are reliably detected as with any other Bst DNA polymerase
Medix Biochemica

® |sotherm3G
® wild type Bst

na
o

Detection time (min)




A REREMNIREL LAMP B

An engineered LAMP enzyme with improved RT-activity

60
® Isotherm3G Amplification Plot
® wild type Bst
ﬁ(_ = =]
E 404 . 'lr 'f i o —.
£ I/ Ve
g I { = T —— f
E B I/ —_—
z o i1 . e
s § I/ W7
i3] ||," /1 {
220 Il /|
a IIIIII U g |
e |||'. I 1
i o [
I/ |
¢ " = = Py 1 -
0. 03 e
RNMPML) @ umamit @ watcen

mm) EERIEERE, TR RNA B, I SGR MG TRMMER.
RNA targets are reliable detected in shorter time with our engineered polymerase
No extra addition of a reverse transcriptase is needed!
Medix Biochemica

FEAREREHNIEWL LAMP B

An engineered LAMP enzyme with improved RT-activity

30
# Isotherm3G
® Competitor

20

NTC

RNA(pgfuL)

THmAMPERE, TR0 RNA BIRFRESTENRNER
S5HMEANEHE (RAiE30kR) Att, TEFRMUTIE.

RNA targets are reliable detected with our engineered polymerase
A competitor product (“Polymerase 3.0") yields unspecific, unreliable signals
Medix Biochemica

Detection time (min)

26




PlexTag®
5x gPCR Multiplex Master Mix

EE R NE
EYREE R
ZERMN

FRMNER B TTERE—

g SLB 1V
Example IV

. -

S AIE M. o B AT M&RIFARGPCRAY
TR &

Inhibitor resistant polymerases a PCR mastermix

for real-time DirectPCRs from blood samples

Medix Biochemica

Standard Genotyping approach is tedious

igHEA

Blood samples

DNA $=EX ERHE
DNA extraction Genotyping
(D & S gi\ B ___~
b T HE=
_ AR
s BFER: >3-4h
o overall time toresult: >3 -4h
™ FERT
@ Time-consuming
Q) #u#
Error-prone
Expensive Medix Biochemica



RENERDBTIERE—

Standard Genotyping approach is tedious

29

MmigAEA

Blood samples

BY PCR

7o DNA RE
directPCR

w/o DNA extraction!

) il
Genotyping

=

!:

E3H: 15h

overall time to result: 1.5 h

TERA, THRBAFHRE

No costs for extraction reagents and instruments

FRAHEER

Less error- prone

EEHEE

Higher throughput

Medix Biochemica

mizEEY . SEREEPCR — PlexTaq® 5x gPCR Multiplex Master Mix
Real-time DirectPCRs from Blood samples — PlexTag® 5x qPCR Multiplex

FAMBE: AZZEMNEHETS-SNPEHEES

FAM channel: Human coagulation risk factor 5- SNP gene target

HEX B spikeZEB X (1074 ¢/mn)
HEX channel: spike IC control target (1074 ¢/mn)

Cy5i®i8: RNasePRLERE (AMBEFEARFEN)- LEEEE MR
HAENEAMBEREL

Cy5 channel: RNaseP target (human gene present in human blood
sample)—target will naturally vary with amount of blood sample

AEMBEFEARNFRE (EDTA, 52 A FELIE) 0.1%-20% &R E
Dilution of different blood samples (EDTA, citrate and Heparin
treated)

From 0.1% - 20% final concentration

PCR protocol:

30

Denaturation 95°C
and lysis of samples)

2 min (is meant for denaturing

Denaturation 85°C 10sec

50x
Annealing 60°C A0sec |
(Fluorescence measurement in FAM, HEX and Cy5 channel)

Melting curve measurement in FAM channel: 45 - 85°C

BAINTUR R T LA RFEN IR R,
HTPCREY .

Our PCR mix allows directPCRs without
time-consuming extraction steps

Medix Biochemica




PlexTaq® 5x qPCR Multiplex Master Mix, M&HAEDY", KZEEAHHFE
PlexTaq® 5x qPCR Multiplex doesn’t show any inhibition in blood samples

« HEXIBE: spikeZEAER
(10A4 c/rxn)
HEX channel: spike IC control
target (1044 ¢/mxn)

* Tagman K%t
Tagman probe

31 Medix Biochemica

{£H PlexTaq® #{TERESEPCR, MiEAEY, THEHIE

Blood samples extraction steps are not needed for Genotyping PCRs with PlexTaq®

TR
Hybridisation probes

- FAMIBE:

FAM channel:
NEEm A EF5-SNPE RS
Human coagulationrisk factor 5- SNP
gene target

32 Medix Biochemica




PlexTaq® LR & AT Z ERIEEIET
Multiplex pathogen detections with- PlexTaq® 5x gPCR Multiplex

Legionella phenumophila sg1- 0,01 ng/rxn

Ampbfication Piot

Legionella pneumophila SG4- 0,01 ng/rxn

Amplication Piot

Legionella anisa - 0,01 ng/rxn

Amgtification Pist

NTC

Amgiification Piot

= PlexTaq® I DIXFHFEEZERNN A, ERBES—. EHBRE.

PlexTag® allows high multiplexing and uniform amplification without a strong PCR bias

Taq Hotstart DNA Polymerase

FRTHERE
S 40 )
ZERMN

Medix Biochemica

s S5 V

Example V

o T =R MHTREEE

= \ s 2 o
—AiEL, JAERE!
Engineered DNA polymerase for room-temperature reaction setups — don't
worry we have it covered!

Medix Biochemica



HEFEIV/RTNEIER, TEERTES

Incubation of a full mastermix including primers and probes at room-temperature

Httft N B Taq DNA BABL21CERES - TEMAFEE Tag DNA BREEBLZ21°CEIRES :
ESRERS. REUZRR EERERRBUERZIEMFE
- Competitors, standard Our engineered,

Tag DNA polymerase: Taq Hotstart DNA Polymerase:
Loss of signal intensities and reduced limit of Don't worry anymore about room-temperature setups!
detections

W 21°C SRES o i 21°C ZRES

: overnight incubation at 21 °C ’, — ; overnight incubation at 21 °C F — i

i —~ 1 B

i y -

*i  purple: time Oh 4 ~ **  dark blue: time Oh

w| PNk overnight / / _{;' . j - ™ light blue: overnight

::-.._ : —= ;—//_é_,:__f_’:a/ = = - i . ——m o e / -

¥ % & © W A a I ” W * N 4 @ .
e

E LT RE

One more thing -

Medix Biochemica




EREAGE, REELERRED?

Your shipment is stuck, delayed or returned?

LyoBeads & Bk
(1Bead = 1 ) (LEFHER=11RH)

m) STATRETERSHIN/R
Every bead can contain multiple
primers and probes

=mzhi A EE
Shipping and storage at
room-temperature

‘ W%ﬁ%/‘?ﬁﬁﬂﬁﬁuﬁﬂﬁf
Only sample needs to be added

37 Medix Biochemica

IEFRATTEVAR T HAR 9 5T RE |

Make use of our freeze-drying capabilities!

HFTHMERATZ2RARE:
1 ETF#=25R R &
Multiple reactions LyoCakes:
For example 1 Cake = 25 rxns

BRABNREITHILARS!
Establishement and production of

customized products possible.
Get in touch!

Medix Biochemica

38




ALEMHARR 8 5 EHIDNAS

Tailoring DNA polymerases for biotec app

- BHRE— ONAB AN 3t
Engineering of DNA polymeras random mutagenesis
*+ ALigi—DNAR SR L ERSLS

Engineering of DNA polyme rational designs

T, NEmE—REDTioH

Your needs are our expertise - make molecular diagnosis capable.

+ REEHM (HIDI®)
Mutation detections (HIDI®)

* @ EIRRT-PCR (Volcano®)
Hot RT-PCR (Volcano®)

* 1& T DNAFIRNAER 1538 FLA
One LAMP for all (Isotherm3G)

« MBEHEAEY . TR (PlexTeg®& MR EH PCR)
Skip Blood extraction steps (PlexTag® & DirectBlood)

EBRMNEAATHAR A ERE

Make use of our freeze-drying capabilities

P ESIRS

Other customized service

Medix Biochemica

Meet us at booth A6-2609 y
//
o
_/

Medix Biochemica




BRER AT

ik ERWHRTXETIEZMNARE 10 S 61ENE
B1E: 021-68119180,68119105,68119181

HEFE: medixchina@medixbiochemica.com

Medix Biochemica

www.cnmedixbiochemica.com
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