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The Thermodynamic and Morphological Characteristics of the Compaction Processes between
Oligoarginine with Different Chain Lengths and Calf Thymus DNA

('Fac. Pham. Sci., DWCLA) OMomona Yamane', Mami Hamori', Shigeru Negi'

Conformational changes in genomic DNA play an important role in gene expression. Genomic
DNA is a long, negatively charged, stiff biopolymer that requires proper compaction processes to
fit into the confined space of the nucleus. However, the mechanism behind this DNA compaction
phenomenon is still poorly understood. In this study, we synthesized oligoarginines with different
chain lengths for complexation with calf thymus DNA (CT DNA), and investigated the effect of
the cation chain length on the CT DNA compaction process. Rn-CT DNA complexation was
characterized using various physicochemical methods, such as ITC, DLS, and AFM. Our results
clearly indicate that complexations between Rn and CT DNA are greatly affected by the sidechain
length of the Rn. R4 did not cause compaction but instead formed large, irregular R4-DNA
aggregates; this is probably due to an extremely short peptide chain of R4. In the case of Rs and
Ris, the DNA was able to fold and form small, spherical aggregates with both Rg or Ris. These
results provide fundamental knowledge on liquid-liquid phase separation inside the cell nucleus.
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Figure 1. Primary sequence of oligoarginines. Figure 2. ITC data for of DNA (0.8 mM in phosphate unit) with (A) Ra,
(B) Rs and (C) Ri6 (0.08 mM in arginine monomer unit) in water at 25°C,
pH 7.2.
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