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ABSTRACT

To study the behaviour of DNA strands after bombarded by low-energy ion
beams, the 3D structure of green-fluorescent protein plasmid (pGFP) from Escherichia
coli was construct, optimized and equilibrated in water at 323 K in Discovery Studio
1.7 software package. Then, the sites of preference for N* ions on DNA strand were
specified using Adsorption Locator modules in Materials Studio 4.2. Afterwards, the
molecular dynamics (MD) simulations of N* ions moving towards DNA strands were
performed in AMBER 9. The results from Adsorption Locator indicated that the N*
ions tended to be adsorbed at phosphate oxygens and backbone oxygens. The MD
simulations showed that the DNA moved violently after the collision with N*
following by DNA deformation and bond breakages. In this study, it was found that
the bond type most sensitive to the collision was oxygen-phosphorus single bonds.
Furthermore, it was also found that increasing energy of bombardment did not always
result in larger amount of bond breakages. However, an optimum energy causing

maximum bond breakages was suggested to exist.



Vi

4 a a d o v A a
o150 INNTNUS m3tasenaiase luanavesnansszauddae
A g
Tovouvuddue
Y A a Y o
AR, PeyUas wah
Syan MOFAATNTIIUNA (1AY)
d' = a a d 9 4 =X% =\
AMNISUMINYIAE INHNUS AT.ATIUIUNT UAINASY A 5¢FIUNTTUMNS

4

nA.as Desml  Hununsna NIIUNIT
U \l
UNAAEID

A = a a g = a v o ° FY aa
iWoANY NG AN TNVBIEEAD U NIgNIzANEIAIe Topounasnud Taseddaauia
] v ]
yoI-naraiainaa 1sAuSouaean Escherichia  coli Agnasatiu udamlaseaied
1 Y 1 A @ s 9 .
minganuazilaeelvogluangaluasazaien 323 esnduysal arelalsunsy  Discovery
. Y o ' Yo 9 ° oA o ) @
Studio 1.7 Taseadaenan lash iy ldlumsmidumisimingdmsumsgaduveslooou
+ ] d = ~
TuTasiau (N) TaeldTuga Adsorption Locator 1111511051 Materials Studio 4.2 91n1iudd
o @ a a 9
msdraoanaiaveimsosleoou lulasnuasuuaeiioue TaoldllUsunsy AMBER 9 Hans
MUIVMAMHUINNINEANTHSUMNIQAFY N WU N adunniggnaasunoandan
] a g’ a g o o o [ '
lumiemuauazesndaunuinniavesasadue dmsuranIsIaeInaIany
ad a A a g + = A A k4 =
AueDTNANYNEWII N azlimamdon lviNgunswazmudismsaaenaganaznis

o a g @ A 1 = 9 A [ A
uANWUsE lua oA uLe Tﬂﬂwu‘ﬁw"lmamwmm uazmmﬂummzmﬂwu‘ﬁzmnﬂqﬂ

v Y [
Taun WusziersznIgeongnusuoaose UBNIINHIINVDNINFINUNAIIY



vii

a M Y o Y a o Q' dg’ = (% d' () d!
ﬂﬁizﬂmq”lu"lwﬂmﬂﬂmmmnwu‘ﬁmwmumm"lﬂ HAUMNAINTUNHR NS AUDYAI U

v
=1

A o Y % a Y
‘VWIﬂWﬂTﬁLmﬂWl!‘ﬁSLﬂﬂ]lﬂﬂﬂﬂVIEIﬂ



