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OUTLINE

= Why knots? Entanglements in macromolecules
= Size of a knot — definition of the problem

= Knots in charged polymers

= Simplified topologies

= Force-extension relations and knot sizes

= Conclusions
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Knots in polymers — reality and statistical mechanics

DNA knot 6,
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How big are the knots?

G. Dietler’s group at EPFL
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Charged knots

-
E(N)=¢, Nln(ﬁjﬂzaN
a R

Dommersnes, Kantor,

8 = 82 /(C"a Kardar, PRE 66 (02)

O

Iror = E(N—-n)+E (n)+ L,
k. =2¢& [ln(N/n) + c']

int
Eror = const.+& nIn(N / n) 3,

Yacov Kantor Tel Aviv University



Charged knots (cont’d)
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The radius of gyration of very long polymers is independent of topology.
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Figure 8. The ratio (v, ©2) = fRf?('n J‘:'_."{RI;; {72)} versus n—® for the following pairs of knots:
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Are knots important? How big are they? (cont’d)

Complexity of a knot influences its radius of gyration.
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Can we talk about the ““size’” of a knot ““in general”?
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Slip link — a substitute for a knot
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Slip-links in self-avoiding chains
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Slip-links in self-avoiding chains
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“2D knots™
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(d — 2) = Z mN (dV 1) + (| GN | —dl/) N — number of “legs” at junction

N=>4 m — number of such junctions
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Stretched Knots
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Conclusions/Perspectives

= 2D knots are tight (in good solvent) and delocalize at @-point

= 3D knots are sub-linear in N in good solvent
= Charged knots are compact

= |nteractions between knots?

= \Weight of knots: prime knot=1 degree of freedom?
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