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What ISAG®” 7777
See page 78.

Biochemists assume H,O and pH =7



Why is Triphosphate
hydrolysis so exer gonic?



Why Is Triphosphate hydrolysis
SO exergonic?
» Adjacent negative charges
» Resonance stabilization of product
e Product easily solvated



Adenosine monophos phate (AMP)
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Nuclaeic Acids

o Tertiary Structure
-A,B,Z
— Grooves
— Circular DNA and Supercoils
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MOLECULAR STRUCTL
MNUCLEIC ACIDS

A Scrugture for Dng;q'rihn!q Mucleic Acid

‘»‘,VE wigh to auggest & streelute Qe the it
af deoxyTibose muclein. said [DLN.A.  This

araeiuen hoa novel fesbaees which ar of coraldersbla
!hiulug;it-ll. iritarest,

A sracture for naclels acid luaa been
proposd by Paaling and Corsy’. They kindly snade
their manuscripe aveilable to us in sdvenos of
publizarion, Thair modal conalsts of three intes-
twined chains, with the phosphatss neas the fibes
i, and the boses on the outside. Tn pur opimion,
thid asrucsurs is wnsatiafaciory for wen Eeeosons :
il] We helieve chat ths material which givea the
Neray diagramms is the salt, nog the Cres seid, Without
the moidic hyd atoma if is not olear whai [aice
wowld hold the stracture together, sapecially ss the

negatively charged phosphatss nosc the azis will
map! amcly other, (2] Bome of the van der Waals
distances BT 10 ba too snall,

Angther thego-chain stracture hoas alse been l'%
geated by Fruser (in the pross), TIn hia modsl
phesphates are on the cutaide and the Lases oa Lhe
insidie, Linked rogather by .;rd:n}ﬁeu bandes, ‘This
acrstiere oa desceibed is rother [ll-defined, snd for

this rekscrn we sball not eomumens
on it
| Wa wigh pus forwosdl &
rndieally different structurs for
tha snlt of dooxyribosa nuoolsio
poid. This sinsdure has vwo
Beliend choira each coiled round
3 the same nxia (e i . Wa
hove mads tho ahemickl
sasumptions, nomaly, that cech
. of phesptate di-

chain consasts of -
saLar aung 'D'Mr'
ri.wum :auldu- with 1%
""“'EZL The two chaira (buc
ot 1 Tanea) are relaisd h?' &
dyad iar o the flore
axis. Bath chaics Falbaw right-
handed helices, but owing to
the dysd tha sequences of the
stoma in the twa chaina run
in opposite directices.  Fach
chaig m resemniles  Fuar-
barg's! No. 1: thas ls,
tho beses are on the inside of
thy halix and the phosphates on
the outssds. The ooofgumtion

of the wugsr ond the atoms

nsar it s oloss to Furbeeg's

af 'lilnd-rdnﬁnﬁg:{ﬂinn'. :-’.'1_1

baing reughly. parpendi-

i ams  eulnr to the sttachad buss, Thers

TSR MGre 00

L o Pi'l'lm;d.-mﬂ tiom 1; purine positien & to
pyrimiding position .
If it in that the bases only ooour in the

ipurine) with thymise (pyrimidins),
(purira] with eytoalns irnidine).

In other wonds, if an ina fomes ane mamber af
B pair, on either chain, than on thess sszampti
the othes mmember must ba thymine ; similarly for
gasnina and eytosine. The ssquenoce of basss on &
wingle chuin dom not appear to be restricted in any
way. Eumur,ﬂw?dﬂupninu[bmmh
formeed, is fallows that I the seguence of bases on
one chain s given, thea the ssguonse on tha othar
chain is sutomaticsdy determined,

It has besn found 4 that the retls
af tha omoancs of to thymsisng, and tha ratls
of gusning to oytoains, are alwers very close to unity
for decoryribose musclalo aeld.

I"';Ea probakly h*:rbmugﬁﬁi. Btruntare
with & ribose wognr placs ryribosg, ma
-.}:-mta atom would rmalis too close & van
dae Woaly contact.

The proviowly published -rey dada*' an deaxy-
riboss nunleie acid are inmuflcient for & rigorous test
af our struccars. S0 for s we cantall, it 2 soughly

REAIRIL TEODD GX0SL ropalta. Some of thess are given
in ths fellowing commurickbiana, Wa wats ool dwies
of the dotails of the results presentad thers when we
davimed cur strusture, which rests meinly though nos
irely om published experimantal date and stenes-
chomical srgumonts.
It has mot escaped our motiss that the specife
pairing we hove postulsted imemedintely saggests =
pazmibla copying moechanism for the genetio material,
Full datails of the stnaoturs, i i the eon.
disions in buailding it. together with a st
of opwordinates for the afoms, will be published
el whiars,

Wa m. rmach bndebted to Dr. Jo Dronahus for
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DNA Secondary Structure

#G's=#C's

#HA'S=#T's

Keto and Amino forms important
Phosphates on the outside

Base Pairing--Hydrogen bonding
Stacking--Aromatic



| sosteric Base Pairs




DNA Double Hdlix
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DNA double helix (B form)
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Double stranded Single stranded
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Phosphate Base
Primary Ionization Secondary lonization
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PEa + Ht PRz + Ht pE, of Proton fromy)
5" AMFP 0.9 6.1 3.8 N-1
5 GMP 0.7 il 2.4 N-7
0.4 &~ N-1
5 UMP 1.0 nd o5 N-3
5'CMP 08 6.3 45 ~ N-3



pKa=10.25 pKa=6.37
2H* + CO,> <= HCO; + H* €= H,CO,

carbonate bicarbonate acid

high pH low pH

pH7.4



Double stranded Single stranded
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Farenl DMA molecule

Draughter DMA molecules



(a) B-DiMa&, end-on view

(c) A-DRaA, end-on view
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b) B-DOk &, side view (d) &-DMa&, side view



Backbons

Bases Z DNA isleft-handed
But has no known
Biological function.




Actual DNA structure depends on
Primary sequence and varies dightly
From base pair to base pair along the
Helix.

This*microheterogeneity” is
important for proteins and drugs that
recognize particular sequences.

RNA must be A-form dueto the
bulky 2" OH group. (see RRE RNA)



fi {a} Couble-stranded, linsar DA
- of 105 bp, and 105 bpdurm
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RMNA polymerase

7 mibonuclectides

Creation of atranscription bubble reduces T
And introduces supercoiling.



RNA issingle stranded and for ms as many
Base pairs as possible.
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&ccentor stem

tRNA tertiary
Structure
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Base Pairing is important at each step
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