
 
 

Role of Nano-Chirality and Broken Symmetry in Hostile Organism 
Penetration of Host Cell DNA 

 
G.C. Vezzoli, Lebanon College, Lebanon NH 03766 

Institute for Basic Sciences, West Windsor, VT 05089 
vezzoli2005@yahoo.com 

 
 
 
                       ABSTRACT   
 
     We show that broken symmetry, at the nano 
level, of biomolecules, is key to phage invasion 
of a host cell, and take-over of the cell’s RNA-
DNA replication processes.  We determined that 
perturbation of cellular water by charge and 
chemical phenomena increases the nano-order of 
the water, and through the breaking and 
re-making of hydrogen bonds, causes water 
molecules to act as transducers of a signal from a 
ligand to DNA in the cell nucleus.  Perturbation, 
at the nano-level, of the hydrophyllic heads of 
the phospholipid bilayer structure of the cell 
membrane, by a retrovirus such as reverse 
transcriptase (RT), creates transients in the 
oscillatory behavior of cellular H2O.  We show 
the effects of Fe and Mn to re-conform DNA . 
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1     INTRODUCTION 
 
     Any hostile organism take-over of a host 
cell’s DNA must be studied in terms of water 
and DNA acting as an interacting system. The 
significance of the water constituent is  
due to the sheathing water molecules (192/unit 
cell). Additionally, the two and three hydrogen  
bonds related to the nitrogenous bases must be 
influenced by any perturbation of nearby water 
molecules. The chemical physics of the water-
protein interaction must also be considered.  The 
materials basis for a retrovirus, such as  
HIV-1/(AIDS), is the complex multifolded 
phage, reverse transcriptase (RT).  A retrovirus 
penetrates a host cell through a fusion pore,  
preceded by a hemifusion process intended to 
prevent hydration of lipid hydrophobic 
tails. [1]  A stalk develops that is converted to a 
fusion pore, accomplished through lateral tension 
provided by lipid protein interactions through 
electrostatic adhesion of lipids to fusogenic 
proteins. We measured charge-induced changes  
 

 
 
 
 
 
 
in the curvature of water globules [2,3].  If 
interfacial cellular water is altered,  
electrostatic interactions with the hydrophyllic 
heads and the hydrophobic tails of the bi-layer  
are altered, and  the hemifusion interaction of a 
virus and a biological membrane is perturbed and 
modified; thus a fusion pore is created that 
would not be produced if the polar water 
molecules [2,3] were unaltered. The term chiral 
in the chemical physics sense refers to a species 
that is different from its mirror reflection, and 
hence these phenomena give rise to handedness 
in morphological asymmetry of adult organisms.  
The geometry of RT, is characterized by 
peripheral probes, irregularly located, and 
functioning to lock on to a T-cell (for HIV, the 
CD-4 receptor) and by so doing, the virus 
utilizes the cell’s nucleus for its own 
reproduction.  Perturbation such as action of RT 
at a cell boundary creates short transients in 
oscillatory behavior of cellular H2O.  The spiral 
structure of RT assists in capability to penetrate 
the host cell, its chirality behaving as a 
mechanical screw.  We have shown that the fine 
structure surface curvature of bulk water is 
perturbed by local positive or negative charge. 2  
When water layers are distorted by presence of 
nearby charge due to RT, hydrogen bonds will 
be affected, and because of short lifetime will 
rearrange, propagating signals to DNA that H2O 
sheathes.  If impurity ions are not multivalent, 
they do not participate in extensive charge 
transfer, not localizing at the minor groove.  
 

2     RESULTS AND DISCUSSION 
     
     We prepared DNA from Allium Cepa 
(onion), broccoli, various fruits, and chicken 
livers, using proprietary techniques.  Fig. 1 gives 
water wave fronts of cylindrical symmetry with 
regions of broken symmetry (soft serpentine 
regions) that in some cases are intermediate 
toward a spiral form.  We produced these wave-
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fronts using a ripple tank (to analogue a double 
slit experiment) causing change in wave form 
due to very small changes in slit system 
geometries to analogue perturbations. This type 
of behavior exists in bio-cellular water, the slit 
geometries as analogues of hemifusion pores in 
the cell membrane, establishing oscillations.  
 
      
 

 
 

Fig. 1 Broken symmetry in water. 
 
     We tested these above concepts using frog 
embryos,  in which both arcuate and C3v 
symmetry exist, examining broken symmetry. 
 
     Fig. 2 shows red (625 nm) and green laser 
light (532 nm) illuminating a freshly collected 
single frog embryo near which we detected right-
handed motion of interstitial organisms which 
were identified as Daphnia, known to show 
organized chirality, believed due to an effort to 
remain separated, and carrying over to a single 
organism whereby a tendency exists for 
phototaxis (in both cases circulating around a 
light shaft ).  The photos of the figure are shown 
sequentially left-to-right in rows (a-j).  Water 
that is inside the vortex turns in the same 
direction as the Daphnia, further supporting 
water as a transducer of signals from ligands.  
The laser-illuminated tadpole embryo within the 
jelly sac rotated  clockwise over an arc of about 
240 degrees (requiring about 10 min, then  with 
no subsequent self-rotation).  This shows the 
degree of sensitivity of handedness, solely due to 
laser light impingement and the associated 
electromagnetic field.  The only external energy 
input to the system is the very low power laser 
illumination.  We slowly heated the frog embryo, 
causing the embryo structure to change chirality 
and to undergo closure, and the sac to change its 
topology  (Figs. 2b – 2d), reflecting  sensitivity 
to temperature.  In Fig. 2e, the spherical jelly sac 
is shown to begin dividing into two sacs, this 
occurring at 40-50oC, persisting as temperature 
continues to increase as shown in Figs. 2f and 

2g, then coalescing back to one sac in Fig. 2h, 
and finally disappearing (Fig. 2i) at about 
~65oC.  These phenomena are examples of 
natural symmetry breaking. Fig. 2j gives contour 
lines engraved into the white residual material by 
thermal agitation, showing another example of 
broken symmetry, but of thermal origin rather 
than due to charge or chemical perturbation. 
 
 

 
 

Fig. 2  Broken symmetry in frog embryo. 
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     Iron and manganese are both known to have 
important effects on biomolecules, and both have 
multivalent cationic states, thus fostering 
aggregation particularly at the minor groove, due 
to electrostatic interactions and appropriate radii 
[4-6].  This correlates with the high field strength 
of Fe 3+ creating internal electric field gradients 
that set up the chain of events that ultimately 
lead to mutagenecity and to retrovirus insertion 
into DNA via nano-ordered water as a 
transducer.  We treated DNA with low molar 
concentration (4% by weight) FeSO4(aq) showing 
an active interaction whereby the cell structure is 
distorted and damaged.  Within 15 min, the 
morphology in some FeSO4 treated regions re-
conformed to cylindrical symmetry, shown in 
Fig. 3.  These responses of DNA are due to Fe2+ 
and SO42- ions acting on the water-DNA system.   
This re-conformation behavior of DNA 
exemplifies chemically-induced broken 
symmetry [2].  Layers of Fe-induced 
cylindrically re-conformed DNA, were unwound 
by treatment with a few drops of CH3COOH, 
also producing an increase in electrical current 
(at constant voltage) associated with excitation 
of carriers into a conduction band.    
    
 

 
 

Fig. 3.  Effect of FeSO4 on DNA (2400X) 
 
      We treated DNA (from Allium Cepa) with 
0.2M  KMnO4(aq) to study effects of  the 
permanganate ion, MnO4

- on DNA.   The 
KMnO4 was first deposited on a clean cleaved 
surface of muscovite (white mica) in order to 
stabilize the KMnO4 solution through ion 
adsorption. Our work showed that DNA forms 
crystals when deposited on muscovite, but an 
irregular configuration when deposited on biotite 
(black mica).  Micrographs are shown in Fig. 4. 
 
 

 
 
Fig. 4. DNA deposited on white mica (left) and 

black mica (right);1000x 
 

      Subsequently the DNA was deposited on the 
KMnO4, which immediately interacted via a 
“chipping away” of the DNA cell extremities, 
apparently by MnO4

- .  We had not observed a 
vortical interaction of DNA with the other ions 
that we utilized.  The product of the vortical 
interaction is shown in of Fig. 5a (1000X).    
 
 
 

 
 

 
Fig. 5. Treatment of DNA with KMnO4 

 
      If  the DNA is deposited directly on mica,  
then treated with KMnO4 the vortical inter-    
action does not take place. 
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      The arcuate vesicle-type intrusions into the 
DNA by the KMnO4 interaction create a receptor 
geometry supportive of the interpretation that 
Mn imbalance can usher a viral invader into the 
cell’s DNA.  In Fig. 5b (240X) is shown another 
experiment in which KMnO4 and DNA 
overlapped in the regions designated by the 
right-pointing arrows, causing a change in the 
orientation direction of the long axes of the DNA 
cell structure as compared to the untreated region 
(left-pointing arrow). Fig. 5c (1000X) shows a 
region of the sample where the KMnO4 treatment 
caused DNA to re-conform to the familiar 
cylindrical symmetry. Fig. 5d (240X) shows the 
MnO4

- induced damage to the DNA in the  
right-hand region, and a black-and-white mosaic 
pattern of the unreacted residual crystallized 
KMnO4 (left region).  The right-hand area shows 
the grainy product after  KMnO4 acts on DNA. 
 
    We also observed DNA broken symmetry due 
to a collision with a weak acid (Fig. 6).  The 
DNA jet speed was ~65 cm/sec.  A distance of  
1 cm on the photograph represents 40 um.  The 
time duration of the collision is ~100 ms. The 
energy of the collision is very low at  ~10 ergs. 
The DNA ‘engraving’ is  at ~ 5 kHz. 
 
 

 
 
Fig. 6.  Collision of DNA jet with stationary 
CH3COOH (240X). Note change in signature of 
DNA ‘engraving’ upon grazing contact with 
acid. Both 2-d waveform and 
frequency are modified through interaction. 
 
 
     We have observed in our preparations, from 
solution and surfactant, that DNA nucleates and 
grows from a crisscross zigzag configuration of 
a seed species, setting the stage for growth of a 
helical structure and for propensity of broken 
symmetry.  This is shown in Fig. 7 in  
He-Ne laser illumination showing a 
waveguide behavior that disappears after 
dehydration. Growth is in positive geotropic 
direction. 
 

 
 
Fig. 7  Crisscross zigzag seed for nucleation and 

growth of DNA; (1000X). 
 
                  3     CONCLUSIONS  
 
     We conclude that DNA undergoes 
re-conformation due to broken symmetry of 
cellular H2O  by perturbing agents. We infer 
from this study that the mechanism for a viral 
intrusion into a host cell, as related to HIV-1 or 
to carcinogenic mutagenicity, is due to 
perturbation of cellular water and induced 
broken symmetry which is transduced by the 
water molecules, through hydrogen bonding, to 
the DNA in the cell nucleus. This supports  
treatment of RT by bonding to chain ends [2]. 
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