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Abstract 

Discovering the structure of DNA is a great chance of biological science study. 

The structure of DNA was first discovered by James D. Watson and Francis Crick, in 

1953. DNA is a nucleic acid molecule that contains the genetic instructions used in the 

development and function of all living organisms. At present, the knowledge of DNA 

is extended especially in the medical field. Scientists can use DNA from blood, 

semen, skin or hair to identify an individual, to prove lost people or parents. This 

process is called genetic fingerprinting, or more accurately, DNA profiling. With these 

useful, we need to know and understand more in the .background knowledge of DNA, 

especially the structure of DNA. Thus, the study was designed the 3D structure model 

of DNA by applying from material source in the country for helping in learning 

process. 
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rJf'lu~'Wfi:;l~b~n'"l'W bmuub~ij'el'Wbu'Wi'Wu'Wl~ 1 i'W ~'l'W~tr'W'el'elnrJf1'W'W'eln~1'el sugar 

" '" 
phosphate backbone bmuumij'el'Wbu'Wn'lu'Wl~ en\l'"l:;b~'el),J~bU~1'WbLJ;1~:;i'W1,x'el~U'W~1U~ 

b~'Wb'el~1m~mn'W (~\l~tJ~ 4,5)(7) bI"lN~~1\l"lJ'el\l~L~'WL'f)Ln~mtolb~u~'lltJbb~'l '"l:;'el£J1'WbbUU~ 
~ .~ ~ 

L1un~1 B-form ~\lLU'W~b~'Wb'f)~ilViPl'Vl1\lb~U'W"lJ'l1 (right handed DNA) tJ~:;n'f)urJf'lU~'l'W~bU'W 

major groove bb~:; large groove ill"l'l1~m'ltJ~:;~1ru 22 AO bb~:;~n~'l'W~~\l~Un~1 minor 

'" ~ .cI .. 1 0 .IC::iI C'I q ..c::I 
groove ~~'el small groove ),J1"l'l1~m'lu~:;~1ru 12 A ~b'el'Wb'elLbUU B-form 'W '"l:;~"lJ'W1~"lJ'el\l 

b~'WthPl'Wun~1\1111U'W'elmh:;~1ru 20 AO Lb~:;"lJ'W1~b~'W~1Pl'Wun~1\l111u1'W 11 AO ~:;u:;'Vl1\11'W 
~ ~ 

'" "', 
1 0 ~bU~ ~\lU'W~:;U:;~:;~~1\l 1 ~bU~'"l:;bvhnu 3.4 AO 'W'eln'"l1nilu\l~U~1il~b~'Wb'el~il~n'l!tru:; 

'" , 
bLlnnJ;11\11tJ'"l1nil b"JI'W ~b~'Wb'elbbUU A-form ~\I bU'W~b~'WbbUU b1U'W"lJ'l1 b"JI'Wb~m LLUU B-form LbJ;1il 

I I" " 

~n'l!tru:;~'W1LLlnnL9h\ln'W n~1'l~'el LbUU A-form '"l:;~uLij'elilm~~'Yb~m11 ~'elill"l'l1),J~'W~),J~'Vlfi 

75 LU'elfL;n'WL9l bb~:;1'W~1~~:;~1U~'el\lilLn~'elb6J!b~U),J bULLIn~L~U),J~1'el ;jL~U),J'el~ LU~'"l:;L~U\lVi1 
'" 

a-J),J 20 'el\lPl1 nUL~'WL9i\l'il1nnULLn'W"1J'el\lLn~m Vi11,xbU~bLJ;1~:;~'el~~1\ln'WL'WU\I 0 .26 'W1b'Wb~ln~ 

1 ~'elU~\lu~:;n'elurJf'lmu~ 11-12 ~ L~'W~1'W~'Wun~1\1"lJ'el\lLn~milPi1Lvhnu 2.3 'W1 b'WL~In~ 
'" '" , 

bI"lN~~1\lLbuuil,rmn~~'Wnu 'f)1fL~'WL'f)Ln~mPi ~1'f)Ln~mPi~tJ~:;n'f)urJf'lu'f)1fb~'Wb'el 1 ~1mb~:; 
~ ~ 

" ~L~'Wb'el 1 ~1U bbl9l'el£J1\lhtiIn1~ 'I-1\1bn~U'l~bb'lJU A-form LL~:; B-form bU'Wbn~mLLUUb~U'W"lJ'l1 

~'el~a-J'W1n1~b~~'W1~m bI"lN~~1\l~mbUU~~ULU'W~L~'WL'elLLUU z-form (zigzag structure) ~\l 

btl'W~ L~'WL'el LLUU L~u'W'lhu ~~U ~'el Alexander Rich '"l:;~ul'W~'l'W"lJ'el\l ~ L~'Wb'el~il bu~vb1'W~~u 
~ 

nul~1ij~'W ~'el poly dGC bb~:; poly dAC ~:;U:;~1\1~:;~~1\l~bu~ilPi1~1nn~1bbUU B-form ~'el 

0.37 'W1 b'Wb),Jln~ 1 ~'elU u~:;n'elurJf'lmu~ 12 Pi b~'W~1'WPl'Wun~1\1"lJ'el\lLn~m 1.8 'W1 b'Wb),Jln~ bb'W'l 
~ ~ 

'" , 
"lJ'el\l'll11n1~ bb~:;~~vJ'el~ bvJ In ~ulu),J1 btl'WbLuuYf'WtJ~1Vi11~il~'el ~un~1 LU'W~ b~'Wb'elbbUU Z (Z-

form) bl"lN~t1\1bbUU Z-form 'el1'"l'"l:;~~UbLUU B-form 'el~btJ'W"JI'l\l1 ~\lben~~1~~\I'"l:;~U~b~'WL'el 
'" 

LLUU Z-form ),J1n~1'eli!'elu~'W'el~nuif'"lr.ru~~1U'el£J1\l L"JI'Wm1),JL;r),J;r'W"1J'el\lLn~'el ~ru~.1Jij b~~:; 
" U1\1"l1U~ m~~tJ\lL9i'l"lJ'el\lLU~ L"JI'Wilvb1'W~~unul~1ij~'W~\ln~1'lLL~'l 'W'eln'"l1nilmn1u-:1L9i'l"lJ'el\l 

, "', 
LU~LLUU~LtJ'W poly dGC u'W bL'Vl'W~ C rJf'ltJ 5-methyl cytosine~'elmn~),J~~ methyl ltJ 

I II II" 

1P11bbml\ll1 5 "lJ'el\l C '"l:;Vi11mI"lN~~1\l"lJ'el\l LbUU Z-form b~nU~),J1n~'W bl"l~\l~~1\lbbUuil~u1'W'I-1\l 
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, ... 
~L~'WL'flLLiJiJ Z-form v'hL,xL"D'fl~1~L~'WL'flLLiJiJUiJ~'J1~~1~'1!L'WL"ll~~ L-D'W iJ~b'WL'Wm~~'flm',r~ 

col .. <r a col (9 10) , 1 a 0'" Cl '1 cl.J dI 
91n ~L'fl'WL'fl LU'W'fl1n'fl'WL'flL'WiJ1\1t1'W' 'fltl1\1 m~l1~ 91LU'Wr;]'fl\lPln1!t1r;]'fl U LVl'fl'Vl9~MU~~'fl 

q 

, ... 
'flfliJ1 t11Jli ~ L9'WU\l~'W 

... 
91 n "'J W~~iJ~j;J1\11~'J~vl\llU LLiJiJ L~ ~\I ~ ~1\1 m~~t1\1lPi'J LLiJiJ !?I 1\1 1"1l 'fl\l ~ L ~'WLL~ ~\I'fl'fln ~\I 

r;]1~1\1~ 1 (5) LL~~ ~U~ 6 .. 

Suga r-phosphate "backbon eU 

~itrOgeno~_s base~ 

i 
Weak hyd rogen bonds i 

Phosp hate Sugar 
molecule molecule 
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Ibbreviated structure 

3' t ernitnus 
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A form B form Zform 

Double Helix type 

A B Z 

Overall proportions Short and broad Long and thinner Elongated and 

slim 

Rise per base pair 2.3 AO 3.32 AO + 0.19 3.8Ao 

AO 

Helix packing diameter 25.5 AO 23.7 AO 18.4 AO 

Helix rotation sense Right-handed Right-handed Lift-handed 
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Base pairs per helix 1 1 2 

repeat 

Base pairs per turn of -11 -10 12 

helix 

Mean rotation per base 33.6° 35.9° + 4.2° -60 ° 12 

pair 

Pitch per turn of helix 24.6 A
O 

33.2 A
O 

45.6 A
O 

Base pair tilt from the +19° 1.2° + 4.1 ° _9° 

perpendicular 

Base pair mean propeller +18° +16°+7° _0° 

twist 

Helix axis location Major groove Through base Minor groove 

pairs 

Major groove proportions Extremely narrow Wide and with Flattened out on 

but very deep intermediate helix surface 

depth 

Minor groove proportions Very broad but Narrow and with Extremely narrow 

shallow intermediate but very deep 

depth 

Glycosyl bond anti anti Anti at C,syn at G 

conformation 

Adapted from Dickerson, R.L., et aI., 1982. Cold spring Harbor Sympossium on 

Quantitative Bilogy 



, 
'" UYI'YI 3 

flllfffl~ffllrr'1,f~!!'U'U~l1;ltJ\I~nJ'U ttJ (model) t~tJtlJ'W ~tJfl11 fftJ'W 'YIl\l~l'W flll !!'W'YIV ~ 1fJ 

m~'U1'Wflll'Y11\1ffmJ~flm fln:lJ 1~'YINflll,r~Yil~'U!!UlJ fllH1citJ.wm,r fllH1citJ tt1;l~flll1;l\l-ff'1,f~ 
~ ~ 

!!'U 'U~l J;ltJ\lt tl:il\1~ t~'WnJ !!1;l~ 1 flHfffl\11:lJt1;l fJ1;l.y;'W~l'W 1 ~ fJiiffl1~tll~ fltJ'Ualfity~\li1 

I'J~'U Resin 
Q.I 0 d .:::. 

\P11'Y1111'IJ 'm'1l'U 

,~ .. 
In fl 'Y11 II lJ 'VnJ 'W 
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Q " 'Yl'WllHl'.i 

0*. 
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Q.I ~ gJ $I gJ rI gJ .d d.:::s ~ cI I 

lH'l\l'illf)fI'f)fjlfl'Uml'IJ~1,!~~\lflmllJl ~W'UW (model) 'illf1t~mn'J''YIfl'VllJ'VH~£JU'Vf;j U~~ 

",II] 0' '" 0' I ,,; '1 ~II] ~ ~ d ~ 0' I d ~ ~ 
'illf1t1u tG)ffl'Yl1\1~'U!fl~'J' !'Uflfll\l"l !'Vl~ '\1 t~'IJ~1,!~'YI~ f)fl~\I'fjlJ\l'J'W f)~'U'YI'il~'fj'J'l\lfl'UU 'lJ'lJ 

" ~\I~~'lJl£J~~ ttlil 

",d ~ 
lu'YI 9 \ll'Ufl'UU'lJ'lJ Model DNA 

" I ~ d ~ ~ 

'IJ'Ufl~'U'YI 1 (f)1'J''fj'J'l\lfl'UU'lJ'lJ Model DNA) 

." " $I .do Q.I Ct. 0 Q.I d 

Il-lMl'IH1UU1J1J 'YlnUflUUllJUt~'HJlJ 

"'luli.yjlJ~£ll.:j~in flU 

". . 
QJ d. '.c:. I 9.1 
'IJ'U1I~'U'YI 2 (f)1'J''\1~m'J'G)f'U(Resin) !W~f)1'j"1I f)U1I\l1I'UH'lJ'lJ Model DNA) 

'Yll!'j~U(Resin) ".:j 'h.J1JUllli.yjlJ~£lH 

~il1flU'VifVlJi.:j' 1:i1fl'j .:j"1~.yf.:j i ~ 
q" " 
!lIumlllJl~'l 

-. 
.,' 
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" . 
~mt~'It]f'\.,l'll'\.,1t'l";'\.,I(Resin) ~d{J~~fi~ 
,,~ !iI 11] 

t~tl'l" U" ::; 'IJ~'l1{J11J"l ~d{J\P1::; !1J ) 

~ !iI '1 !iI 
'I1'\.,1t'l"9!'\.,I(Resin) (\P1'\.,1U1J 1J) !flHff'l"l'1 

DNA 

" . 
\P1 f1 U I9i 'I t]f '\.,I '11 '\.,I t 'l" ; '\.,I (Resin) ~ d {J 
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m'VI!iJ~V'IJ!Y1V'!Nl'UI91''UU1J'1.J Model DNA n'IJ ,:n'UI91''UU'IJ'IJ'IJ'Ulfl'il~'1 

" . 
'Ii''U~'f)'\.J'n 1 (fl1':i1;YrNu1i.yhJ'wrJ1.:j~i11t1'U Model DNA) 

." " Cl ~QI ~ 0 QI 

VH1'l1'U'IJ'Ulfl'ilH l1fl'Ufl'U'UllJ'U 
" ~~i ~ ~ "9" " 3.111VlclHl fl'U'lJl'l'll1'1 n l'I1U'I1'1 

!f! ~ vml1mJiilJvi vw'iHH fl 'U 
GJ I ~ t:'J.d d 

2-3 lJ .lJ. U~~ 1"ffN1fl~f!!'VIlJmllJU'IJ'IUH 

'IJ~'1!uJVllJvi vwlii1i fl'U 

I"::''' Q ~ QI 

6. '11 '11V!UJ 'VIlJ'VI U~ ~U fl~ fl 'U 'U llJ 'U {]f) fl 

d. ~ GI" I..::. rI 
11111"ff~'U !'VI~ l'I1UlJ'VIlJ'VI!WflmJfl 
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'j1.J~ 11 'fi1eJ~n':l1'I..!'l1rim'j~'U(Resin) Model DNA 
'II 

Adenine Thymine Guanine Cytosine 



..a 
UVI'VI4 

trlu '~J:HNl'l.nHiut'j~'U(Resin) Model DNA ~!ff~'il ul;1~ijfrnlJ\lf)~u .nHr~'illmf'U~~1/1 
f11'11'U 'flfhffUJ~f)fjW 'tIu~iY1 'U Model DNA t~U 1,r /;1'l1/1Hlfff)fjl'jlt1l;1~tUtl'fl~Uf)1'j t~ tI'U f)1'j /;1'U'U 

u 

"d 'l!ll d Id 

tU'VI 12 !flHff'jl~ DNA U'IJ'lJtf11;1t11~ntl'U'tI11 (right-handed double helix DNA) 

Major groove 

Adenine Thymine 

Minor groove 

Guanine Cytosine 
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q q 

Irines (l'WD1~'U) 

lenine <tl~~ihJ) 

Thymine <11&W) 



~u~ 15 ~l'WI91''WmJ1J Model DNA 'U'Wl~'tl~ 135 C)f:IJ. 

Sugar-Phosphate 
Backbone 

Weak Bonds 
Between Base 

I 

Nitrogenous 
Bases 

Deoxyribose 
SUgar Mdecule 

18 



.1 d 31 
~u'Yl 16 ~l'W\9l'WU1J1J Model DNA 'lJ'Wl~\!~ 84 Clf:JJ. 

Sugar-Phosphate 
Backbone 

Weak Bonds 
Between Base 

I 

Nitrogenous 
Bases 

Deoxyribose 
Sugar Molecule 

Phosphate Molecule 

19 



nJ~ 17 ~1'W Model DNA "lJ'Wl~'ff~ 84 C)flJ. 
'" '" 

Sugar-Phosphate 
Backbone 

Wed< Bonds 
Between Base 

I 

Nitrogenous 
Bases 

Deoxyribose 
SUgar Molecule 

Phosphate Molecule 

20 



.,j 
'IJ't1't1 5 

" " . 
l'U flui1i'rJfl i'-:JiHHfI Q11'j~~ .:)fi'1~eJ ~f1':)'l1~ U 'IJ'IJ ~l~eJ.:)~11i 1':)'IJeJ':)~1~'U1eJU~~ 1 m .:)~f1':) 

~11lJ1~fJ~1'lf'U fl1{1'IJ1~H~nl, 1'IJ:U'U, 111'j~'U 1~eJ1~'U~eJflU~eJ'U'm':)~1'Ufllm'V,/,Y16 ~~llJl'jtl 
<11 'JI '" oJ 'JI<1I '" OJ ~.J' IIJ 'JI<1I '" " 
fYfl'ln 1'111111 m1lJfl~n'IJrJeJ~{Concept) 'IJeJ':) Model DNA 9f.:)J;;!fYfllll1llrJflH'U &~fYfl1l111fl'j1~'H 

.,j'eJlJ~~11u'IJ'IJ 2 iJ~ u~~rl1rJl'1eJ~~11u'IJ'IJ~1rJm'jlJi~'m':)ff~11dYflll11~eJ1~'U Model DNA U'IJ'IJ 

3 iJ~1~eJ1~'U flU~1'UfieJ11'U 1fl11lJtl~'IJeJ':) James Watson 11 fl~1il'1rJ1'll'11eJ1lJ~il'U U~~Francis 
OJ ~ "''' OJ IIJ 'JI IIJ 'JI'1 ~I ?t 'i 'JI '" d d ''1 'i .1 

Crick 'Ufll1~fl~'ll'11eJ':)flqll &~1~'UeJ n &'UlJ fl.fY. 1953 11J'U &flH~'j1':)~W'U1eJl'1eJ~ &'U &flH~lJ~lrJ 

1fl~rJ1~U'IJ'IJ B (B-conformation) ~':)1~'U~ rJeJlJf'IJ111~'U~11u'IJ'IJ~1~'U1eJ,h'U lmy~11'j1flt)1'U 
" oJ 'JI 0 'i 'JI '" '" IIJ 'JI<1I 'JI OJ "" "" "" " 

19f~~ 9f':)flU~'j1':).fll'Vl1l1~eJ':) &m.:)~'j1':) DNA 3 lJfI &~fYflll1'IJeJlJ~1l1fl lJ1'j9f 1~fl'U~ U~~.fll'Vl 
'U 

DNA 1l1mfl~eJ.:)wm'j6'IJeJ':) h9f1il'U~ UVJHflil'U U~~1rleJfll'j11'j~fllfYrl''U'Vl'IJ DNA 1~'U~lrJ~'U~~ 

ii~~'lJ1~'U1fl~rJ1fl~Wu'U1~11rJ'UU'IJ'IJ (double helix) l'U11'j~1'jil'1rJ1fY1~fI{ Nature 1rleJ1'U~ 2 

1lJll1rJ'U 1953 u~~d':)H~fieJlJl.yhl,r James Watson U~~ Francis Crick 1~f'IJ'j1':)1~ l'U1'IJ~~1'IJ1 

fl1m'Vll'16'H1eJ~'hil'1rJ1i1lJn'IJ:U1~9f i~n'Ua' ''Uil 1962 ~':)U'U1tl~~':)flrl11~1'U~1il'1rJ1l'h 1,r1n~ 
.1 0'l'JI0'l'JI!':'IIJ'JI '1 'JI OJ 'JI "" " ,,;:, 

fJTlJlJfll'j U~~'m &'I1'm &'HlJ'411rJ &~~'U &1l~1'U 'Vl'U~m'jlJ~1'U1l'1rJ1fY1~mfllm'Vll'1rJlJlfl'IJ'U 1'll''U 

Model DNA 1.,j'111l~lrJfll1 Model DNA ~'U~iJeJU 1l1flfll'jl'1~~eJ':) 1~'VW1rJ1lJffflll1'H11~~~iJeJU 
'U • 'U 

.fllrJ1 'U11'j~&l'1fY lJl11'j~ ~fl~ ~n'h hfiJlIty'H 1 ~11~nfl 'U llh~flU 1 'U ~'Um)'U 'j~'H1N flU 

'JI " 'JI oJ 'JIIIJ IIJ 'JI 'JI ",,<11 • 1 ?t 'i 'JI 
~'j N ~n fl H~':) 1'U fI'U U 'IJ'IJ 9f.:) fI n 11 ~eJ'lJU fl & 'II 1l'U &~'IJeJ ~fllI':) ~llJl'j tllJ'j ~ fleJ'lJ11J'U & fl H~'j 1,:) 

~.dil Q.I ~ do~ jI ~ 
Model DNA 9f':)lJ~1rJfl'U 2 'IJ'U1~fleJ Model DNA l'1'm11J'UfI'UU'IJ'IJ U~~ Model DNA 'IJ'U1~llH 

'" '" I 1 

~.:)11'j 1 flt)1l1 flflU i1i' rJfl f.:)tA 1~ eJ1~'U ':)1'U ~'UU 'IJ'IJU~~~llJU tl~mI'U 1111 tiflU Hilfl1HrJU 'Vlil 'U1~ eJ 

1~'U ~eJ fll'j 1~ rJ'U fll'j ~eJ'U l'1 H il'1 rJ1fY1~fI {~1~'U ~~ ~ ':)'HlJlrJ fl1lJ1il1'H lJlrJ'lJeJ':) fll'j i1i'rJ l'U flf.:) if 
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