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Kinetic trajectories are projected onto xx and yy
variables in figure 7. This figure shows two popu-
lated states. One corresponds to the loosely gath-
ered coil states while the other is the native state
with a high density.
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The accuracy of the model structures is given by
TM-score. In case of a perfect match to experimen-
tal structure, TM-score would be 1.
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The accuracy of the model structures is measured
by TM-score, which is equal to 1 if there is a perfect

match to experimental structure.
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The smallest URFs (URFA6L), a 207-nucleotide
(nt) reading frame overlapping out of phase the
NH2-terminal portion of the adenosinetrip hos-
phatase (ATPase) subinit 6 gene has been iden-
tified as the animal equivalent of the recently dis-

covered yeast H4+-ATPase subunit 8 gene.
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Samples for 2-dimensional projection of kinetic tra-
jectories are shown in figure 7. The coil states are
loosely gathered while the native states can form
a black cluster with extreme high density in 2-
dimensional projection plane.
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The enthalpy of hydrogen bond formation between
the nucleoside bases 2-deoxyguanosine (dG) and 2-
deoxycytidine (dC) has been determined by direct mea-
surement. dG and dC were derivatized at the 5 and 3 hy-
droxyls with triisopropylsilyl grpups to obtain solubility
of the nucleosides in non-aqueous solvents and to pre-
vent the ribose hydroxyls from forming hydrogen bonds.
From isoperibolic titration measurements, the enthalpy
of dC: dG base pair formation is-6.650.32 kcal/mol.
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We have directly measured the enthalpy of hy-
drogen bond formation between the nucleoside bases
and 2-deoxycytidine (dG).
dG and dC were derivatized at the 5 and 3 hydroxyls

2-deoxyguanosine (dG)

with triisopropylsilyl groups; these groups serve both to

solubilize the nucleosides in non-aqueous solvents and
to prevent the ribose hydroxyls from forming hydro-
gen bonds. The enthalpy of dC:dG base pair formation
is -6.650.32 kcal/mol according to isoperibolic titration

measurements,
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The smallest of the URFs is URFAGL, a 207-
nucleotic (nt) reading frame overlapping out of
phase the NH2-terminal portion of the adenosien-
triphosphatase (ATOase) subinit 6 Gene: it has
been identified as the animal equivalent of the re-

cently discovered yeast H+-ATPase subunit 8 gene.
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URFAGL has been identified as the animal equiv-
alent of the recently discovered yeast H+-ATPase
subunit 8 gene.

The recently discovered yeast H+-ATPase subunit
8 gene has a corresponding animal equivalent gene,

URFAGL.
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The enthalpy of hydrogen bond formation between
the nucleoside bases 2-deoxyguanosine (dG) and 2-
deoxycytidine (dC) has been determined by direct

measurement.
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We have directly measured the enthalpy of hydro-

gen bond formation between the nucleoside bases

2-deoxyguanosine (dG) and 2-deoxycytidine (dC).
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Temp(°C) | Time Time | Temp(°C)
25 0 0 25
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Benchmark SALIGN Lindahl PROSPECTOR 3 LiveBench 8

Method  Alignment MaxSub MaxSub MaxSub
SPARKS 53.1% 325.9 529.0 38.3
SPARKS2 54.9% 341.0 591.0 40.7
This work 56.6% 349.2 601.9 42.2
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Large earthquakes along a given fault segment do
not occur at random intervals because it takes time to
accumulate the strain energy for the rupture. The rates
at which tectonic plates move and accumulate strain
at their boundaries are approximately uniform. There-
fore, in first approximation, one may expect that large
reptures of the same fault segment will occur at ap-
proximately constant time intervals. If subsequent main
shocks have different amounts of slip across the fault,
then the recurrence time may vary, and the basic idea

of periodic main shocks must be modified.
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Large earthquakes along a given fault segment do
not occur at random intervals because it takes time

to accumulate the strain energy for the rupture. The

rates of strain accumulation at the boundaries of tec-

tonic plates are approximately wuniform. Therefore,

nearly constant time intervals (at first approximation)

would be expected between large ruptures of the same

fault segment. However, the recurrence time may vary;

the basic idea of periodic main shocks may need to
be modified if subsequent main shocks have different

amounts of slip across the fault.

ol a3y 3105 gy sy e SISLL ol S Yl

e s Sl s SleMbl oad sutS bt Ll 5 oS )5k
)l GISLL s St 285 S ol m3ly das a LS s
535 5ol Gl ol n i 39 R 5 @08 Sl Lle (sl o
Sledbl 4 s Sledb] 1,y Ky & el cpl (Bl dalllas

b o

Sy xS Sl ] oBales s 58 &S s ol Dlie S G

lgiem b ans las GRalus o ply s | sdies 5 U154l

Wb S S e bl (g s Slst L 4 ) Bl
S G GBS )0 oLy JEI s (T s 4 ] obags

hi v



@D

Al S sl Wl5 o0 s & ohls Se o JIs 4 alra
(JWSI.\.»J)IQ

S g g by o el DSl el n g zall s ¥
Gd ey )10 by «laia 30,5 63,5 58 ol olshs
DS o de Asly o e S el pl s gl bl b g sl
b el oas wh] S Olspm b sem ann LI a8 a0 (g 51 ¥
Sl ma sl L aS b L mbs sl S pan
Sl (Ghasls o) sl S &5, 4S8 5e 5
b e B 5,15 gty il 25 23550y U, sl
6T 3 Lt Ll S 05 5 b Lt IS gl obols
ol sl b1 oS g el 4515 S 58 selize |

S el Ll

s & — JolS o0 a4 |y G il o aiSpl B80S e L0

UinlbesT cp ki b ol gasme plSul o b s oLl — )8
S dr g S5 S aebs 4 4t | 0ps e bl pa b

DS S alpl s S s G ] 2 s al

Sy Wlis g olaj s ams gla)] 4 Sldlas in o L8

Al kL

b Joall s ba i) o dis oS plye S Jolt ole Wl
5 S 5 i o s ((experimental procedures) bl
Bl &S gt w5k 55 skt ol @ bt el el
Carysb i 5 s sl L5 anly S e | s 50 Lk
ool 53 bl g 3 b sldl S S Cjb Bzl
el (s slaet 5 buly) S b ol
S5 eo$ Do 4 bl 33 i aedie b oy Wl 2
ol ol Jds s g bl mbs 5 sy & g je ot &
Erosn OIS IS s 5 By i o Sl dm s S el
gk b Gou s aadia Glye TSl i 35 st |y i o
el i §Bas s e 308 s ol faden dl S
load oy 5l3 sl s 4 =y el w8, 0 sty b

J.MS@J.: 5,ls UTLIJ@L.:TUM ASGRJ'L\.{L{

ialojl b Josd ] s /B g3,

slaaies ol bas &Jﬂ' b SSS iy S bk dlie S

Jows y il b a | ol s wag oS olsia Lol of s
S gr SS ey Hd iy 51 Bl o 4 Sl aS oy

Y\ :[IH

i 100 I T T T | T I "‘I/E
L 90_ :_..: = —

L / i

/

D 80 b -
; e

L IQ/,‘, i

Fa
N
- &) —
/;{;- / e— SPEM

L o -0 ProbCons 1
0l S 4--4 MUSCLE 6| |
> ,":}.‘ &—o T-Coffee

Lo / =-a ClustalW a1
g 1
- 5018/ -

L i ]
] ]

apll 11 ]

3 e gy o Wl ol B i oS o] IS WL S
o8 Sladllas b 5 228 sslinad dnes bohs 51 obsss 1S ol
O Ol o itn oals plas sl Lol s gl s bas U,
w b Y5 X laysme olye biledd e b 430 51 b s
(a8 oslizal L] 51 S0l sl 2) & sk JS )0

S.\:.M_,&L;o 4 olyals

by &) paanie Ghols ag abop ole i S ST Sy
ool Ohals S 55l ) oode i 5l cds a (as B ok g
A8 pamds | dlis Ges LB wlg e S ol b S el

ol sl pb i) s b pad B s 4 s sl o.xalf
3 oSl aS sl wly sam 4 b Al by e oo Lot Alas
ey S8l 4 ) a0 a8 Je WS 4 ol oo

S[Q?Lsob_))i)g b ‘;L‘wo] bb}'b :M[?J‘,E#

a1 ol 5 shols el o ]yl

L ol & ddlyir o sl glaie 4 b ol pydn S5
s ] e G s o) ppir 1S s e S 0hols
g (1853 8l
(Ghe] o9k ek L) oaziS 1ol plye Sy hol poso pululy ¥
2ol e 5 a5 il s 1S Dbl gl s e sl
$Ysn (20) a2l e Ol S8 4 el g S s

Ve Ll


Administrator
sin1

Administrator
Line

Administrator
Line

Administrator
Line

Administrator
Line


G s 9 G b el ol 2sdse oBuslys s cfur_l;

13, S s Ll 0] s @ sl i oS

Olge

Sle S el T by s panie dlie Aol gess oS 51wy
e gl et lagisy Bl n plsie 48 et i sl
.dﬁedgjgdm&%jlwlbjublj;c.ﬁéiglju@u
ol Jta sl )10 plsie 55 | Sledbl gy 5oaiSTiel s e

“Steric restrictions in protein folding: an alpha-helix

cannot be followed by a contiguous beta-strand”
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“Interpreting the folding kinetics of helical proteins”
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“Native proteins are surface-molten solids: Applica-
tion of the Lindemann criterion for the solid versus lig-

uid state”
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figurations of helices and sheets. As a result, defining
the boundaries between helix, sheet, and coil is prob-
lematical and a significant source of discrepancies be-

tween diferent methods.

Inconsistent assignment of secondary structures
by different methods highlights the need for a crite-
rion, or a benchmark, of “standard” assignments that
can be used to assess and compare assignment meth-
ods. One possibility is to use the secondary structures
assigned by the authors who solved the protein struc-
tures. STRIDE, in fact, has been optimized to achieve
the highest agreement with the authors’ annotations.
However, it is not clear what is the criterion used for
manual or automatic assignment of secondary struc-

tures by different authors. Another possibility is to treat

the consensus prediction by several methods as the gold
standard. However, there is no obvious reason why each
method should weigh equally in assigning secondary
structures, or which method should be used in consen-
sus. Other used criteria include helix-capping propen-
sity, the deviation from ideal helical and sheet configu-
rations and structural accuracy produced by sequence-
to-structure alignment guided by secondary structure

assignment.

In this paper, we propose to use sequence-alignment
benchmarks for assessing secondary structure assign-
ments. These benchmarks are produced by 3D-structure
alignment of structurally homologous proteins. Instead
of assessing the accuracy of secondary-structure assign-
ment directly, which is not yet feasible, we compare the
two assignments of secondary structures in structurally
aligned positions. We assume that the best method
should assign the same secondary-structure element to
the highest fraction of structurally aligned positions.
Certainly, structurally aligned positions do not always
have the same secondary structures. moreover, different
structure-alignment methods do not always produce the
same result. Nevertheless, this criterion provides a mean
to locate a secondary-structure assignment method that

is most consistent with tertiary structure alignment. We
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Assessing secondary structure assignments of protein

structures by using pairwise sequence-alignment bench-

marks.

The secondary structure of a protein refers to

the local conformation of its polypeptide backbone.

Knowing the secondary structures of proteins is essen-

tial for their structure classification™?, understand-
ing folding dynamics and mechanisms®®, and dis-
covering conserved structural/ functional motifs®”.

Secondary structure information is also useful for se-

quence and multiple sequence alignment®?, struc-
ture alignment'®'! and sequence to structure align-
ment (or threading)'?!'5. As a result, predicting
secondary structures from protein sequence contin-
ues to be an active field of research'®!® fifty six
years after Pauling and Corey'®2° first predicted
that the most common regular patterns of pro-

tein backbones are the a-helix and the [-sheet.

Prediction and application of protein secondary structures

rely on prior assignment of the secondary-structure el-
ements from a given protein structure by human or

computational methods.

Many computational methods have been developed to

automate the assignment of secondary structures. Ex-
amples are DSSP, STRIDE, DEFINE, P-SEA, KAKSI,
P-CURVE, XTLSSTR, SECSTR, SEGNO, and VoTAP.
These methods are based on hydrogen-bond patterns,
geometric features, expert knowledge, or their combi-
nations. However, they often disagree on their assign-
ments. For example, disagreement among DSSP, P-
CURVE, and DEFINE can be as large ad 25%. More
beta sheet is assigned by XTLSSTR and more pi-
helix by SECSTR than by DSSP. The discrepancy

among different methods is caused by non-ideal con-
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potential. Also, an analogous complex phase diagram
is found in simulations of LJ clusters. The present re-
sults for square-well homopolymers may well be found
in more realistic homopolymer models and even in real

polymers.
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How to make an objective assignment of secondary
based on a protein structure is an unsolved prob-
lem. Defining the boundaries between helix, sheet,
and coil structures is arbitrary, and commonly ac-
cepted standard assignments do not exist. Here, we
propose a criterion that assesses secondary-structure
assignment based on the similarity of the secondary
structures assigned to structurally aligned residues
in sequence-alignment benchmarks. This criterion is
used to rank six secondary-structure assignment meth-
ods: STRIDE, DSSP, SECSTR, KAKSI, P-SEA, and
SEGNO with three established sequence-alignment
benchmarks (PREFAB, SABmark and SALIGN).
STRIDE and KAKSI achieve comparable success rates
in assigning the same secondary structure elements to
structurally aligned residues in the three denechmarks.
Their success rates are between 1-4% higher than those
of the other four methods. The consensus of STRIDE,
KAKSI, SECSTR, and p-SEA, called SKSP, improves
over assignments over the best single method in each
benchmark by an additional 1%. These results support
the usefulness of the sequence alignment benchmarks as

the benchmarks for secondary structure assignment.
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suggest that this approach provides an objective evalu-

ation of secondary structure assignment methods.
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One question about the complex homopolymer phase
diagram presented here is whether it is caused by the
discontinuous feature of the square-well potential. We
connot give a direct answer because the DMD simula-
tion is required to obtain well-converged results for the
thermodynamics. However, the critical phenomena pre-
dicted for a fluid composed of particles interacting with
a square-well potential are as realistic as those predicted

for a fluid composed of particles interacting with a LJ
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Recipe for a quality scientific paper: Fulfill readers’ and reviewrs’
expectations,
http://sparks.informatics.iupui.edu/

Publications_files/write-english.pdf
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