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Thermophoresis
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Accumulation by temperature gradients

Thermophoresis
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Accumulation by temperature gradients

Thermophoresis of DNA
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Trapping of DNA by Thermophoretic Depletion and Convection

Dieter Braun® and Albert Libchaber

Center for Studies in Physics and Biology, Rockefeller University, New York, New York 10021
(Received 2 May 2002; published 14 October 2002)
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Trapping of DNA by Thermophoretic Depletion and Convection

Dieter Braun® and Albert Libchaber

Center for Studies in Physics and Biology, Rockefeller University, New York, New York 10021
(Received 2 May 2002; published 14 October 2002)
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Accumulation by temperature gradients

Accumulation by heat flow
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Accumulation and Polymerization

Escalation of polymerization in a thermal gradient

Christof B. Mast™", Severin Schink®™", Ulrich Gerland®, and Dieter Braun®?
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Accumulation and Polymerization

Escalation of polymerization in a thermal gradient

Christof B. Mast™", Severin Schink®™", Ulrich Gerland®, and Dieter Braun
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Accumulation and Polymerization
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Pyrophosphate Oligomers Linear Oligomers

100mM MOPS, 2mM MgCl,

150/ 15/ 1.5mM Amino-ImpdA
More pH 6.5 (NaOH), Time = 24h
Concentration a) Isothermal 8 / 20 / 30°C
Initial Steady state b) Trap with T =8 - 30°C




Accumulation and Polymerization

Boosting polymerization by thermal trap

Detection in HPLC-ESI-TOF
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Accumulation and Polymerization

Boosting polymerization by thermal trap

Pyrophosphate Oligomers
150mM ImpdA for 24h, pH 6.5, 4,17,30°C
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Accumulation and Polymerization

Boosting polymerization by thermal trap Feeding flow

Pyrophosphate Oligomers
150mM ImpdA for 24h, pH 6.5, 4,17,30°C
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Accumulation and Polymerization
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Accumulation and Polymerization
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Accumulation and Polymerization leads to gels

(G International Edition: DOI: 10.1002/anie.201601886
W EULR LI Hot Paper German Edition:  DOI: 10.1002/ange.201601886
{;‘; Heat-Flow-Driven Oligonucleotide Gelation Separates Single-Base
\ Differences

Matthias Morasch, Dieter Braun, and Christof B. Mast*
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Gelation and sedimentation
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Replication driven by temperature gradients \a\%ﬁ
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Replication driven by temperature gradients
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Replication driven by temperature gradients

Q

-
o

I

w

=

Concentration [nM] O
N

N
o

w
o

Concentration ¢ [nM]
N
o
||||||||f||||||||||

o

G, [NM]
® 45
¢ 38
em 30

T

Growth [nM/cycle]

o

o

o

o

(6]

o

o_|_cl>_|||||||||||||||||||||

=
o
1

ul

o

|IIII|IIIIIIII

1

l 11 1 1 | 11

20 40 60

Initial template [nM]

12 15



Replication driven by temperature gradients

Polymerase Chain Reaction (PCR)
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Replication driven by temperature gradients YA m

Replication by Convection (PCR)
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Braun, Goddard & Libchaber, PRL 91, 158103 (2003)






