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of every item indexed in Web of Science,
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the top of Mt Kilimanjaro. Only the top
metre and a half of that stack would have
received 1,000 citations or more, and just
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Abstract:The university student party member takes in the party member the high cultural level community, their advanced
sex education will affect the entire party’s advanced sex education overall quality, also affects the party to lead the build socialism
harmonious society ability the enhancement. Only then improves unceasingly to the university student party member’s educational
mode can cause the university student party member’s advanced sex education to obtain the anticipated goal, realizes for the harmo-
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THE NATURE OF THE
KNIGHT BUS

Chris GunTer | RerunsStress | Decemser 2012

I may look like a standard soccer mom now, kids, but back in the day
people regarded me as a cross between a rock-star goddess and Darth Vader.
That's right, | was indeed an editor for Nature for nearly seven years, handling
papers in genetics and genomics. There is a generally accepted hierarchy in
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MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structurs for the ealt

of deoxyribose nucleic acid (D.N.A.). This
structure has novel features which are of considerable
biological interest,

A structure for mucleic acid has already been
proposed by Pauling and Corey*. They kindly made
their manuseript available to us in advance of
publication. ir model consista of three inter-
twined chains, with the phosphates near the fibre
axig, and the bases on the outside. In our opinion,
this struoture is unsatisfactory for two reasons :
(1} We holieve that the material which gives the
X-ray diagrams is the salt, not the free acid. Without
the acidic hydrogen atoms it is not clear what forces
would hold the structure together, especially as the
negatively charged phosphates near the axis will
repel each other. (2) Some of the van der Waals
distances appear to be too small.

Another throe-chain structure has also been sug-
gosted by Fraser (in the press). In his model the
phosphates are on the outside and the bases on the
inside, linked together by hydrogen bonds. This
gtructure as described is rather ill-defined, and for
this reason we shall not cormment
on it.

We wish to put forward a
radically different structure for
the salt of deoxyribose nucleic
acid, This structure has two
helical chains each coiled round
the same axis (see diagram), We
o have made the usual chemical

assumptions, namely, that each

chain consists of phosphate di-

., ester groups joining B-D-deoxy-
ribofuranose residues with 37,57

]mkaies The two chains (but

not their bases) are related by a

- dyad perpendicular to the fibre
axis. Both chains follow right-

handed helices, but owing to

the dyad the seduences of the

o~ atoms in the two chains run

-,
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is & residue on each chain every 3-4 A, in the z-direc-
tion. We have assumed an angle of 36° between
adjacent residues in the same chain, so that the
structure ropeats after 10 residues on each chain, that
is, after 3¢ A. The distance of a phosphorus atom
from the fibre axis is 10 A. As the phosphates are on
the outside, cations have easy access to them.

The structure is an open one, and its water content
is rather high. At lower water contents we would
expeat the bases to tilt so that the structure could
become more compact.

The novel feature of the structure is the manner
in which the two chains are held together by the
purine and pyrimidine bases. The planes of the bases
are perpendicular to the fibre axis. They are joined
together in pairs, & single base from one chain being
hydrogen-bonded to a single base from the other
chain, so that the two lie side by side with identical
z-co-ordinates. One of the pair must be & purine and
the other a pyrimidine for bonding to oeccur. The
hydrogen bonds are made as follows : purine position
1 to pyrimidine pesition 1; purine position 6 to
pynmldm.a position 6.

If it is assumed that the bases only oeeur in the
structure in the most plausible tautomeric forme
(that is, with the keto rather than the enol eon-
ﬁgu.rauom) it is found that only specific pairs of
hases can bond together. Thess pairs are : l::lemne
(puring) with thymine (pyrimidine), and guanine
(purine} with cytosine {pyrimidine).

In ather words, if an adenine forms one member of
a pair, on either chain, then on these assumptions
the other member must be thymine ; similarly for
guanine and eytosine. The sequence of bases on a
single chain doos not appear to be restricted in any
way. However, if only specific pairs of bases can be
formed, it follows that if the sequenee of hases on
one chain is given, then the sequence on the other
chain is automatically determined.

Tt has been found experimentally®! that the ratio
of the amounts of adenine to thymine, and the ratio
of guanine to eytosine, are always very close to unity
for deoxyribose nucleic aeid.

It is probably impossible to build this structure
with a ribose sugar in place of the deoxyribose, as
the extra oxygen atorn would make too close a van
der Waals eontact,

The previously published X-ray data®® on deoxy-
ribose nucleie acid are insufficient for a rigorous test
of our structure, So far as we can tell, it is roughly
compatible with the experimental data, but it must
be regarded as unproved until it has been checked
against more exact results. Some of these are given
in the following communications. We were not awars
of the details of the results presented there when we
devised our structure, which rests mainly though not
entirely on published experimental data and stereo-
chemical arguments,

It has not es¢aped our notice that the specifio
pmrmg we have postulsted immediately suggests a

material.

ible co mech for the geneti

in opposite directions, Each
\
N

copying i
" Full details of the strueture, mcludmg the eon-
ditions assumed in building it, together with a set
of co-ordinates for the atoms, will be published

chain loosely resembles Fur-
berg's® model No. 1; that is,
thebaseaareontha:rmdaaf
his & . . the helix and the phosphat
Ihis bgure B JUElr the outside. The conﬁgu.ra.t.u;m
Tibbons aymbo}ise Lhe of the sugar and the atoms
i st mear it is close to Fur

mnh.lmdsl.hepa.'aaal‘ ‘standard configuration’, the
W"“” k‘l sugar being roughly perpendi-
Iine marks the nhn axis oular to the attached base. There

We are much indebted to Dr. Jerry Donohue for
nstant advice and critivism, especially on mter-
tomic distances. We have also been stimulated b,
knowledge of the general nature of the u.hpub].:shed
xperimental results and ideas of Dr. M. H. F.
Vilkins, Dr. R. E. Franklin and their co-workers at
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Molecular Structure of Deoxypentose
Nucleic Acids

WHILE the biological properties of deoxypentose
nueleic aeid suggest a8 molecular structure con-
taining great eomplexity, X-ray diffraction studies
deseribed here (of. Astbury!) show the basic molecular
configuration has great simplicity. The purpose of
this communication is to deseribe, in & preliminary
way, some of the experimental evidenee for the poly-
nucleotide chain configuration being helieal, and
exieting in this form when in the natural state. A
fuller account of the work will be published short]y.

The structure of deoxypentose nuecleic acid is the
same in all species (although the nitrogen base ratios
alter considerably) in mucleoprotein, extracted or in
cells, and in purified nueleate, The same linear group
of polynucleotide chains may pack together parallel
in different ways to give erystalling!-%, semi-crystaltine
or paracrystalline material. Tn all cases the X-tay
diffraction photograph consists of two regions, one
determined largely by the regular spacing of nueleo-
tides along the chain, and the other by the longer
spacings of the chain configuration. The sequence of
diﬁ'ir!znt nitrogen bases along the chain is not made
vigible.

Oriented paracrystalline deoxypentose nuecleie acid
(‘strueture B in the following communication by
Franklin and Gosling) gives a fibre diagram as shown
in Fig. 1 (ef. ref. 4). Astbury suggested that the
strong 3-4-A. reflexion corresponded to the inter-
nuelentide repeat along the fibre axis, The ~ 34 A,
layer lines, however, are not due to a repeat of a
polynucleotide composition, but to the chain eon-
figuration repeat, which causes strong diffraction as
the nucleotide chains have higher density than the
interstitial water, The absence of reflexions on or
near the meridian immediately suggests a helical
strueture with axis parallel to fibre length.

Diffraction by Helices

It may be shown? (also Stokes, unpublished) that
the intensity distribution in the diffraction pattern
of a series of points equally spaced along a helix is
given by the squares of Bessel functiona., A uniform
continuous helix gives & sories of layer lines of spacing
eorresponding to the helix piteh, the intensity dis-
tribution along the nth layer line boing proportional
to the square of Jy, the nth order Bessel function.
A straight line may be drawn approximately through
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tose nucteic acld from B, coli.

Fig. 1.
vertieal

Fibre diagram of deox
Fibre ax

the innermost maxima of each Bessel funetion and
the origin. The angle this line makes with the equator
is roughly equal to the angle between an element of
the helix and the helix axis. If a unit repeats » times
along the helix there will be & meridional reflexion
(J 4% on the nth la; &-.;ar line. The helical eonfiguration
produces side-bands on this fundamental frequency,
the effect? being to reproduce the intensity distribution
about the origin around the new omgm, on the nth
layer line, corrcsponding to ¢ in Fig. 2.

We will now briefly analyso in physical terms some
of the effects of the shape and size of the repeat unit
or nucleotide on the diffraction pattern. First, if the
nucleotide consists of & unit having circular symmetry
about an axis parallel to the helix axis, the whole
diffraction pattern is modified by the form factor of
the nueleotide. Seecond, if the nucleotide consists of
a series of points on a radius at right-angles to the
helix axis, the phasea of radiation scattered by the
helices of different dismeter passing through esch
point are the same. Summation of the corresponding
Bessel functions gives reinforcement for the inner-
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rnneilomz plofted shout 0 on the equator and on the first,
azeer.tmiA thlrd and ﬂl‘lh layer lmea for half of the nucleoﬁdo TnasE

along & rad

mas2 al a given nﬂlua Mm:npmml to the radins,

C on the tenth layer 1E funetions are plotted foF an oud
diameter of 12 AL




We are much indebted to Dr. Jerry Donohue for
constant adviece and ecriticism, especially on inter-
atomic distances. e have also heen stimulated by
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The instant | saw the picture my mouth
fell open anc\lxmy pulse began to race

|

Resalind Franklin
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Doing research Is fun;

writing about the research Is not.



A Naturalist’s life would be happy
one if he had only to observe and

never to write.

Charles Darwin
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Nature has always been a source of inspiration for technical
developments, but only in recent years have materials
scientists started to consider the complex hierarchical
structure of natural materials as a model for the development
of new types of high-performance engineering materials. It is
by no means obvious how the lessons learned from biological
materials can be applied to the design of new engineering
materials. The reasons for this difficulty are some striking
differences in the design strategies that are common in
engineering and the ways in which natural materials are

constructed. For instance, the helical assembly......
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Scheme 1. Synthesis Route of the Coil—FRod Diblock

Copolymer Poly(styrene-block=(2.5-bis[4-mathoxyphenyl]-
oxyearbonyl)styrene) (PS-b-PMPCS)

T
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on how these microscopic parameters were affected by the
copolymer concentration.

Experimental Section

Sample Preparation. In PMPCS. the mesogenic units are directly
attached to the chain backbone at the waist ¥ MPCS was prepared by
an established method ** PS-5-PMPCS was synthesized by TEMPO
mediated radical polymerization. as shown in Scheme 1.2 Freshly
distilled styrene, benzoyl peroxide (BPO). and TEMPO were charged
into a polymerization tube. After being degassed with 3 freeze—thaw
cycles, the tube was sealed off under vacuum. The reaction mixture
was kept at 90 °C for 3 h to ensure a complete decomposition of BPO.
The reaction was carried at 120 °C for 15 h. The PS-TEMPO adduct
was precipitated in methanol and dried overnight in a vacuum. Using
p-xylene as solvent and PS-TEMPO adduct as initiator, we were able
to polymenize MPCS at 120 °C. The solution was clear and colorless
during the polymerization. The diblock copolymer was harvested in
methanol and dried overnight in a vacuum. The unreacted substances
was removed by a cyclohexane extraction.

The PS imtiator has a number-average molar mass of 52 000 g/mol
and a polydispersity index of 134 determimed by size exclusion
chromatography. The copolymer composition was attained by nuclear
magnetic resonance (‘“H NMR. DPX300) with dichloromethane-d, as
solvent. The block lengths were estimated from the intensity ratio of
methoxy (4 = 3.3—3.8) and the aromatic (3§ = 6 3—7.2) groups. The
diblock copolymer used in this work, on average, contained 520 styrene
and 119 MPCS repeating units and had a polydispersity index of ~1.3
estimated from the line width measured in dynamuc LLS. A stock
solution (3.00 x 107* g/mL) was prepared by dissolving PS-5b-PMPCS
in p-xylene at 110 °C. A subsequent dilution resulted in a series of
solutions with different designed concentrations. Before being cooled
to 25 °C. the dilute solutions were kept at 110 °C to ensure complete
dissolution. The solutions were left to stand at 25 °C for 24 h before
the LLS measurement. All the solutions were clanified by a 0.45 ym
Millipore LCR filter to remove dust.

Laser Light Scattering. In static LLS*! we were able to obtain the
weight-average molar mass (My) and the z-average root-mean-square

(21) Chu. B. Laser light scattering, 2nd ed.; Academic Press: New York,
1991

Tu et al.
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Figure 1. Concentration dependence of hydrodynamic radius distribu-
tion f(Ry) of self-assembled PS-5-PMPCS nanostructures in p-xylene
at 25 °C.

radius of gyration ((R;*)'? or written as (R,)) of the scattering objects
in a very dilute dispersion from the angular dependence of the excess
absolute scattering intensity, known as the Rayleigh ratio R..(g). where
g is the scattering vector. The specific refractive index increment (dn/
dC) was determined by a novel and precise differential refractometer.?
The refractive index increments of PS and PMPCS in p-xylene are
nearly identical (dn/dC = 0.112 + 0.002 mL/g at 25 °C and 332 nm).
Therefore, we were able to determine the true weight-average molar
mass of the self-assembled PS-5-PMPCS nanostructures. In dynamic
LLS* the cumulants analysis of the measured intensity—intensity time
correlation function of a narrowly distributed scattering object could
lead to an accurate average line width (I'). For a pure diffusive
relaxation. I is related to the translational diffusion coefficient D by
D = (I'/g")g—g,c—0 or the hydrodynamic radius R, by Ry = ksT/(6nD)
with kg. 77, and T being the Boltzmann constant. solvent viscosity. and
the absolute temperature, respectively. The details of our LLS
instrumentation can be found elsewhere. ™ In this study. the solutions
were so dilute (~107° g/mL) that the extrapolation of € — 0 was not
necessary.

Results and Discussion

The size distribution ig Figure 1 shows a clear self-assembly
of PS-b-PMPCS in p-xylene at 25 “C because the hydrodynamic
radius in the range 30—100 nm is larger than that of individual
chains. These self-assembled PS-b-PMPCS nanostructures are
narrowly distributed with a relative line width (u2/{T'}?) no more
than 0.03. implying that they are well-defined. presumably
micelle-like core—shell nanostructures with the msoluble PMPCS
and soluble PS blocks respectively as the core and shell. The
size of the nanostructures increases with the copolymer con-
centration. The self-assembly can be better viewed in terms of
the change of the average molar mass of such formed nano-
structures.

Eiourg 2 shows that the weight average molar mass of the
nanostructures increases with the copolymer concentration in
the range (1.0—9.0) x 107° g/mL. different from the self-
assembly of poly(styrene-block-3-hydroxymethylsilacyelobu-
tane) in toluene or methanol reported by Yamaoka et al.2
namely. they found that the size was nearly independent of the
copolymer concentration in the 0.5—3.0 wt % range. It is worth
noting that it is not easy to study the concentration dependence
of the self-assembly of diblock copolymer chains in an
extremely dilute solution. Most of the reports in the literature

(22) Wu, C.; Xia, K.-Q. Rev. Sci. Instrum. 1994, 65, 587—590.

(23) Berne, B. J.; Pecora, R. Dynamic Light Scattering; Plenum Press:
New York, 1976

(24) Wu, C_; Zhou, S. Q. Macromolacules 1995, 28, 8381—8387. Wu,
C.: Zhou. S. Q. Macromolecule 1996, 29, 1574—1578.

(25) Matsumoto, K.; Miyagawa, K.; Matsuoka, H.; Yamaoka. H. Polym.
J. 1999, 37, 609—613.
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Figure 2. Concentration dependence of weight-average molar mass
(M,) of self-assembled PS-5-PMPCS nanostructures in p-xylene at 25
°C.
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Figure 3. Concentration dependence of apparent weight-average molar
mass (Mypp) of PS-5-PMPCS m an extreme dilute region. The
extrapolation leads to an estimate of critical association concentration
of PS-b-PMPCS m p-xylene at 25 °C.

were limited to the range of > 10™* g/mL. Moreover, the critical
association concentration (CAC) of diblock copolymers in a
selective solvent is usually so low that its determination is
extremely difficult. if not impossible.

Figure 3 shows that the extrapolation of the apparent weight-
average molar mass of PS-b-PMPCS to that of individual
copolymer chains (~10° g/mol) reveals that PS-b-PMPCS in
p-xylene has a CAC lower than ~1077 g/mL at 25 °C. This
method of estimating CAC was previously used by Zhou et al.2
and Tyama et al.27 Therefore. when working in the range 10—
107* g/mL, we could neglect the effect of this small CAC in
all the LLS calculations. From the weight-average molar masses
of the nanostructures and individual copolymer chains, we were
able to calculate the average association number of the chains
inside each nanostructure.
mlibiliiaed shows that the average hydrodynamic volume ((F1))
of the PS-b-PMPCS nanostructures inereases linearly with #chain.
The average chain density estimated from the slope of “(Fy) vs
Hepain” 15 ~0.1 g/em?®, much lower than that of the corresponding
bulk copolymer. but higher than the copolymer chains swollen
in a good solvent. This density probably reflects the packing of
the insoluble PMPCS blocks in the core and the stretching of
the swollen PS blocks in the shell. The questions are (1) in
which way the copolymer chains are self-assembled into the
core and the shell and (2) how the core size and the shell
thickness are influenced by the copolymer concentration. The

(26) Zhou, Z : Chu. B_; Peiffer. D. G. Macromolecules 1993 26, 1876—
1883,
(27) Iyama. K : Nose, T. Polymer 1998. 39, 651—658.
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Figure 4. Association chain number (7cp.i) dependence of average
hydrodynamic volume (F3) of self-assembled PS-5-PMPCS nanostruc-
tures in p-xylene at 25 °C.
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Figure 5. Association chain number (M) dependence of {R_)/(Ry)
of self-assembled PS-5-PMPCS nanostructures in p-xylene at 25 °C,
where (R} and (Ry) are average radius of gyration and average
hydrodynamic radius, respectively.

chain density distribution and conformation change can also be
viewed in terms of the ratio of the radius of gyration to the
hydrodynamic radius.

Bttt 10w that (R)/(Ry) decreases when more chains
are assembled together. This is because (Ry) increases faster
than (Rg). It is known that for a random coil chain in a good
solvent. (Rz)/(Ry) ~ 1.5. and for a uniform sphere. (Rg)/(Ry) ~
0.775. Figure S shows that (Rg)/(Ry) < 0.775, indicating that
the center of the nanostructure has a higher density. which agrees
with the presumed core—shell nanostructure. Previously, a
similar low (Rg)/{Rn} ratio was also observed for other self-
assembled structures.”® the adsorption of polymer chains on
colloid particles,” and the molten globule state of a collapsed
single homopolymer chain.*® Unfortunately. this low value of
{Rg)/{Rn} has not been properly explained and attributed to the
self-assembly of diblock copolymers in solution.

The core—shell nanostructure can be described by two
concentric spheres.’! The center is made of the insoluble blocks,
while the outer corona consists of the soluble blocks swollen
by solvent. For the first approximation. one can assume that
the core and the shell have different. but uniform densities (p.
and ps). Noolandi et al*2 and Leibler et al.** used it to model

(28) Moffitt, M.;: Yu, Y.; Nguyen, D.; Graziano. V.; Schneider, D. K.
Eisenberg. A Macromolecules 1998, 31. 2190—2197.

(29) Wu, C.: Gao, J. Macromolecules 1999, 32, 1704—1705.

(30) Wu, C.: Wang, X. Phys. Rev. Lett. 1998, 50, 4092—4094.

(31) de Gennes, P.-G. In Solid State Physics; Liebert, L., Ed.; Aca-
demic: New York, 1978; Suppl. 14.

(32) Noolandi. J.: Hong. K. M. Macromolecules 1983. 16. 1443— 1448

(33) Leibler, L. Orland. H.. Wheeler, J. C. J. Chem. Phys. 1983, 79,
3550—3557.
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Figure 6. Association chain number (1) dependence of the average

radws of the PMPCS core (R.) and average thickness of the PS shell
(AR) of the self-assembled PS-A-PMPCS nanostructure at 25 °C.

the self-assembly of diblock copolymers in dilute solution and
got some results in good agreement with the experimental data.
Normally. neutron scattering is required to measure the core
radius (R.) and the shell thickness (AR). In the following. we
like to show that a combination of static and dynamic LLS can
also be used to estimate Re and AR from the ratio of (Rg)/(Ru).
In the core—shell model, the masses of the core (M) and the
shell (M) are

M ="mp R} and M,=‘Lmp (R —R7) (1)
where R is the radius of the outside sphere. Substituting eq 1
into the definition of Ry for a sphere, we obtain:

R
L Jewra [ et ot [aapstar
R’= = _
S .p) dv M+ M,

3[MRR — (M, + M)R. + MR']
S(M, + M)(R —R.)

@

Setting the mass ratio M/M; = 4 and the radivs ratio R/R =
X, we can rewrite eq 2 as:

R 3RAC — (1 + A +1]

3
£ 5(1+A4)1 — %) ®
Replacing R with Ry, we have
R, [3[ax’ — (1 +a” + 17| @
Ry 51+ A)(1 — x)

Note that M./M; equals to the mass ratio of the insoluble block
and soluble blocks, a constant for a given diblock copolymer.
independent of the actual density distributions of the core and
shell. Therefore. for each measured {Rg)/(Rp) in Figure 5, we
are able to find a corresponding x according to eq 4 and further
caleulate R; and AR since R = (Ry)x and AR = (Rp) — R. =
(1~ ).

wmbiguie l shows that R is nearly independent of nepain. but
AR increases with Hepain. It is worth noting that the values of R,
are sufficiently close to the contour length of the PMPCS block
(~~31 nmy). This clearly reveals that when more copolymer chains

Tu et al.
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Figure 7. Schematic of a core—shell nanostructure formed by a self-
assembly of coil—rod diblock copolymer chains in a selective solvent.
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Figure 8. Association chain number (74.m) dependence of average
hydrodynamic volume per PS block in the shell ({Fy)psuoq) of the self-
assembled PS-5-PMPCS nanostructure.

are self-assembled into the core—shell nanostructure, the
insoluble rodlike PMPCS blocks are simply inserted into the
core while the soluble coillike PS blocks are forced to stretch
in the shell due to the repulsion in a good solvent. Further
calculation shows that as Hchain Increases from 180 to 554, the
surface area occupied per PS block decreases from 47 to 18
nm’ and the core density increases from 0.19 to 0.47 glem®.
further indicating the packing of the PMPCS blocks in the core
and the elongation of the PS blocks in the shell. as shown in
Figure 7.

The stretching of a coillike chain in the shell has previously
been reported.?® However. to our knowledge. a core with a
constant size is observed for the first time. In the past. it was
always assumed that the core had a chain density close to that
of bulk polymer (~1 g/em?). However, our results clearly
indicate that the core actually contains more than 50% of the
solvent even in its highly packed state. Figure 8 shows that the
average hydrodynamic volume per PS block in the shell
decreases as Mehaiy increases. In other words. the average density
of the shell increases as more diblock copolymer chains are
inserted into the nanostructure. It reveals that the PS blocks are
not only stretched, but also squeezed. The swollen PS blocks
behave very similar to the polymer chains grafted on a given
surface. ¢ but very different from the adsorption of long
polymer chains on a given surface because the average volume
per adsorbed chain increased with the adsorption.??

Conclusions

The novel coil—rod diblock copolymer PS-b-PMPCS in a
selective solvent, p-xylene, can self-assemble into a core—shell

(34) de Gennes, P. G. Macromolecules 1980, 13, 1069—1075.

(35) Marques, C.; Joanny, J. F.; Leibler, L. Macromolecules 1988, 21,
1051—1059.

(36) Jones. R_L; Spontak. R J. J Chem. Phys. 1995103, 51375143
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1. a, an, the

Examples of incorrect usages

Incorrect Figure 2 shows the distribution of relative velocity on surface of main
and splitter blades.”

Correct Figure 2 shows the distribution of relative velocity on the surface of the
main and splitter blades."

Incorrect The software PowerSHAPE is chosen to be a 3D modeling tool; it is
good at dealing with free surfaces and curves.”

Correct  The software PowerSHAPE is chosen to be the 3D modeling tool: it 1s
good at dealing with free surfaces and curves.”



[ncorrect

Correct

[ncorrect

Correct

A theoretical method for calculating the inner flow-field in centrifugal
impeller with splitter blades and investigation of the interactions
between main and splitter blades is presented in this paper. The vortices
are distributed on the main and splitter blades to simulate the effects of
flows. Systematical study of number and distribution of vortices is
conducted.”

A theoretical method for calculating the inner flow-field in a centrifugal
impeller with splitter blades and an investigation of the interactions
between main and splitter blades i1s presented in this paper. The vortices
are distributed on the main and splitter blades to simulate the effects of
flows. A systematical study of the number and distribution of vortices 1s
conducted.”

Theoretically. remanufacturing could fully take advantage of resources
contained in EOF product thereby minimizing impact on environment to
the greatest extent compared to landfill or recycling of materials;
consequently it contributes greatly to resource conservation.'®
Theoretically. remanufacturing could fully take advantage of resources
contained in an EOF product thereby minimizing the impact on the
environment to the greatest extent compared to landfill or recycling of

materials: consequently it contributes greatly to resource conservation.'®
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(refer to only one thing) already preceded by a
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Too long

Correct

2. Very Long Sentences

According to the characteristic of fan-coil air-conditioning systems, this paper
derives the cooling formula of fan-coil units based on #te heat transfer theories and
puts forward a new method to gauge cooling named Cooling Metering on the Air-
side, which can monitor the individual air-conditioning cooling consumption
during a period of time by detecting the parameters of inlet air condition —
temperature and humidity — of the fan-coil awr-conditioning system as well as the

parameters of inlet cooling water provided by the chiller.

This paper derives the cooling formmla of fan-coil units based on the characteristics
of fan-coil awr-conditioning systems and heat transfer theories, and puts forward a
new method to gauge cooling called Cooling Metering on the Air-side. The new
method can monitor individual air-conditioning cooling consumption during a
period of time by detecting the condition of inlet air — temperature and hunudity —
of the fan-coil arr-conditioming system as well as the parameters of the mnlet cooling

water provided by the cluller



Too long

Correct

The gear transnussion 1s grade seven, the gear gap 1s 0.00012 radians, the gear
gap has different output values corresponding to any given input value, non-
linearity of the gear gap model can be described by using the phase function
method, the existing backlash block 1n the non-linear ibrary of the
Matlab/zdimulink toolbox can be used. the initial value of gear gap in the
backlash block is set to zero.”

The gear transmission 1s grade seven. The gear gap, which 1s 0.00012 radians,
has different output values corresponding to any given input value. The non-
linearity of the gear gap model can be described by using the phase function
method. The existing backlash block in the non-linear library of the
Matlab/zdimulink toolbox can be used; the mitial value of gear gap in the
backlash block 1s set to zero.



Too long .. where m 1s the mass of the heavy disk mounted at the nud-span of a
massless elastic shaft, e 1s the eccentricity of the mass center from the
geometric center of the disk, ¢ 1s the angle between the orientation of the

eccentricity and the £ axis, k. and &, are the stiffness coefficients in two

principal directions of shaft respectively, ¢ 1s the viscous damping coefficient
of the shaft and the disk. ¢, 1s the inner damping coefficient of shaft, @ 1s the

rotating speed. & and 7. are the components of initial bend in directions of

= R, — 3 e 1
£.n axes respectively: £ =, cosd, 7, =1, 50,

Correct ~ Where
m 1s the mass of the heavy disk mounted at the nud-span of a massless
elasticshaft,
¢ 1s the eccentricity of the mass center from the geometric center of
the disk,
¢ 15 the angle between the orientation of the eccentricity and the £
Axis,

and k, are the stiffness coefficients in the fwo principal directions

of the
shaft,

¢ 15 the viscous damping coefficient of the shaft and the disk,

[T

c. 1s the inner damping coefficient of the shaft,

@ 1s the rotating speed,

& and 7. are the components of imtial bend 1 directions of £.7

axes, respectively: & =r, cosé, 7. =, singd.



Too long

Clear

The clear height of the case i1s 6.15 meters: the thickness of the roof 15 0.85
meters: the thickness of the bottom 1s 0.90 meters, the overall width 1s 26.6
meters, the overall length of the axial cord 15 304.5 meters, the length of the

jacking section is about 148.8 meters: the weight of the case 1s about 24127
3
tons.

e (ase clearance height 6.15 meters

o Roof thickness 0.85 meters

e Bottom thickness 0.90 meters

o Owerall width 26.6 meters

o Owerall length of the axial cord 304.5 meters

e Length of the jacking section 148.8 meters (approx.)

o Weight of the case 24127 tons (approx.)



3. Prefacing the main idea of a sentence by stating
the purpose, location or reason first

Incorrect

Correct

Incorrect

Correct

Incorrect
Correct

For the application in automobile interiors, this paper studies the nesting
optimization problem in leather manufacturing.

This paper studies the nesting optinuzation problem m leather manufacturing
for application in automobile mteriors.

Especially when numerical control (NC) techniques™ are widely used in
industry and rapid prototype methods™ ™ bring a huge economical benefits, the
advantage of constructing 3D model"* I becomes extremely obvious.”

The advantage of constructing a 3D model!™™) becomes extremely obvious
especially when numerical control (NC) techniques™ are widely used in
industry and rapid prototype methods” ™ bring a huge economical benefits.

Inside the test box, the space was filled with asbestos.
The space inside the test box was filled with asbestos.



Incorrect

Correct

Incorrect

Correct

In practice, we emploved this approach to dispose of a wheelhouse suhassemhh of
one kind of auto-body. and the results show that this method 1s feasible.®

We emploved this approach to dispose of a wheelhouse subassembly of one kind of
auto-body, and the results show that this method 1s feasible.

To ensure sheet metal quality as well as assembly quality, CMMs are widely used
1 automotive mdustry 1:»1‘r:|u:111»::'t1'1:11-.1.1ri

CMDMs are widely used in automotive mndustry production to ensure sheet metal
quality as well as assembly quality.



4. Tendency of placing phrases which indicate time at
the beginning of a sentence

Incorrect When U 1s taken as the control parameter. the BDs for A=0.0. 0.001. 0.005
are shown in Fig. 8.

Correct Figure 8 shows the BDs for A=0.0, 0.001, and 0.005 when U 1s taken as the
control parameter.



5. Place the most important subject at the beginning of
the sentence for emphasis

Incorrect Based on the miangulation structure built from unorganized _tp:::int-s ora CAD
model. the extended STL format 1s described n this section.

Correct The extended STL format 1s described in this section based on the friangulation
structure built from unorganized points or a CAD model.

Incorrect The 3D dentition defect and restoration element models are designed precisely
with complicated surfaces.”

Correct The 3D dentition defect and restoration element models with complicated
surfaces are designed precisely.



6. ‘Respectively’ and ‘respective’

1. Respectively is misplaced in the sentence: it is put before the nouns to which it refers.

Incorrect Equations 2—6 can be respectively linearized as:...... (equations given)..."”
Correct  Equations 26 can be linearized as:...... (equations given)..., respectively.

Incorrect The weights of the two experts are respectively 0.600 and 0.400.”
Correct  The weights of the two experts are 0.600 and 0.400, respectively.



7. Numbers and Equations

The use of Arabic numerals, itself, is not an error however; they
should never be used at the beginning of sentences.

Incorrect 12 parameters were selected for the experiment.
Correct  Twelve parameters were selected for the experiment.

Arabic numerals should be used to give data in technical papers,
however they should not be used to give general information.

Incorrect All 3 studies concluded that the mean temperature should be 30°C.

Correct  All three studies concluded that the mean temperature should be 30°C.



8. ‘'such as’ and ‘etc.’

Such as and etc. are commonly misused by Chinese-English writers.
Such as means ‘for example’ and implies that an incomplete list will
follow; etc. means ‘and so on’ and is used at the end of a list to show
it is not complete. Therefore, using such as and etc. together is
redundant.

Incorrect Studies of methodology and process of implementing remanufacturing mainly
focus on durable products such as automobile motors, printers, and etc.'’
Correct Studies of methodology and process of implementing remanufacturmg mainly

focus on durable products such as automobile motors, and printers.

Incorrect Compared to traditional industry, Micro-electronic fabrication has three
characteristics such as high complexity. high precision and high automation.

Correct Compared to traditional industry, Micro-electronic fabrication has three
characteristics: high complexity, high precision and high automation.



9. Others

1) Some words have identical singular and plural forms and do not need an s added on to
make them plural. These words include:

e [iterature (when referring to research)
® equipment,

e staff (referring to a group of people)

e faculty



2) Avoid redundancy in the following types of phrases frequently used by Chinese

English writers

Instead of Say Or say
Research work Research Work
Limit condition Limit condition
Knowledge memory Knowledge Memory
Sketch map Sketch map
Layout scheme Layout scheme
Arrangement plan Arrangement plan
Output performance Output performance
Simulation results results simulation
Knowledge information Knowledge information
Calculation results results calculation
Application results Results Application
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BIEKRIZE
Dear Editor Dr. Editor,

Thank you very much for the time and effort to have our manuscript
reviewed, and for giving us the opportunity to revise it. The
reviewers’ comments/suggestions are very helpful to further
Improve this manuscript. We have fully revised it according to
them. For your convenience, the main revisions are marked with
yellow. Below are point-to-point responses to the reviewers.

This submission deals with the ......

Response: Thank you very much for the very important comments
and suggestions. The manuscript has been further carefully revised
accordingly. For your convenience, the main revisions are marked
with yellow in the revised manuscript.



B R fE /B

Dear Editor Dr. Editor,

This manuscript was previously submitted to Nature
Nanotechnology. Thank you very much for the time and effort to
have our manuscript reviewed. Of course, we understand and
respect your decision in any case. As editor board members and
editors in several journals, | fully understand the heavy work load
for the editor. Therefore, | generally do not argue for a manuscript.
However, we felt very upset when reading the comments from the
reviewers in this manuscript. We greatly appreciate the review
work from all reviewers, but some obvious misunderstandings had
been made by......



“Learn from yesterday live for today hope for tomorrow.
The important thing is not to stop questioning.”
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——Albert Einstein

HAELL AN EEE!

VAR

oEE, ERIERFERBMIIAY.
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(WegrE) « (ERIATR) « (REEIFRS G HZFR
HiE) « (ESSHTE-TAREFR) « (—RXFFEERK)
v (BEBRME) « COLEEL. FmAN%ESE: AEHNENE
Rk« AXFE) « (BiRTXE) « (IEHRZFZB-$%
HIRIEFRE) « (RIESBUaRN—E-kPEhtantz) . (BE
KAE) « (TrFRBAE)

The farther backward you can look the farther forward
you are likely to see ! ~Winston Churchill

The farther forward you can make an achievement!




Hope Is a good thing,
maybe the best of good things,
and no good thing ever dies.
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The Shawshank Redemption (1994)



