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Surface tension measurements of
aqueous sodium dodecyl sulfate solution

Norihiro Ikeda, Hitoshi Matsuki, Makoto Aratono, and Kinsi Motomura

Faculty of Science, Kyushu University

Sodium dodecyl sulfate (SDS) was synthesized from dodecanol and purified by
recrystallization and heating in vacuo at 90 °C. The removal of the contaminant was checked
by means of differential thermal analysis (DT A): there was no peak resulting from the
melting of dodecanol and the decomposition of complex between SDS and dodecanol.

The drop volume method was used for measurements of the surface tension of aqueous
SDS solution. It was found that the accurate and reproducible values of surface tension are
obtained by coating the glass capillary with dimetylpolysiloxane. The error of the value of
surface tension was estimated to be less than 0.05 mN m~*.
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Fig. 1

Schematic “description of
the apparatus for surface
tension measurement: (a)
handle; (b) micrometer;
(c¢) glass cell; (d) spring;
(e) filter paper; (f.)
syringe; (g) capillary; (h)
cell holder; (i) aqueous
solution.
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Fig. 2 (a) DTA curves of dodecanol-SDS sys-
tem: (1) molar ratio of dodecanol to SD
S=15; (2) 1.0; (3) 0.67; (4) 05. (Re-
produced from ref. 7.)
(b) DTA curve of synthesized SDS.
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Fig. 3 (a) Surface tension obtained with Fig. 4  Surface tension obtained with coat-
glass capillary of aqueous SDS ed glass capillary vs. time curves of
solution: (1) m=0.594 mmol kg }; aqueous SD S solution:
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(b) Surface tension obtained with
glass capillary of aqueous DTAB
solution (m=10.969 mmol kg='):
(---) average value.
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Morphologically Structural Studies on Monolayers
of Anionic Amphiphile and Its Ion Complex Based on
Transmission Electron Microscopic Observations

Liangren ZHANG, Motoko UCHIDA
Yushi OISHI, Atsushi TAKAHARA
Toyoki KUNITAKE and Tisato KAJIYAMA

Faculty of Engineering, Kyushu University

The aggregation structure of the monolayers prepared from anionic amphiphile (2C,,
SNa)and 2C,,SNa/polyethylenimine (PEI) complex at the subphase temperature (Tsp) of
293 K was investigated on the basis of electron microscopic observations.

In the case of 2C,,SNa monolayer, the electron diffraction (ED) pattern changed from
an amorphous halo at the surface pressure of 0 mN:m™' to crystalline spots at 17 mN:m™ at
Tsp of 293 K. This result indicates that the 2C,,SNa monomeric monolayer is crystallized
by compression on the water surface. For the crystallization of 2C,,SNa monomeric
monolayer, the higher surface pressure was required because of the strong repulsion among
the hydrophilic groups of 2C,,SNa molecules. This molecular aggregation type was designat-
ed the compressing crystallized monolayer. In the case of 2C,,SNa/PEI compléx monolayer,
a crystalline Debye ring and a clear domain structure were observed at 0 mN:m! in the ED
pattern and the bright field image, respectively. This result indicates that the 2C,,SNa/PEI



complex monlayer can be crystallized without surface compression owing to the weakened
repulsion among the hydrophilic groups by forming the ion complexes. When the complex
monolayer was compressed, the ED pattern changed into crystalline spots. This result
indicates that the crystalline domains are rearranged to orient in the crystallographically
equivalent direction by compression. This molecular aggregation type was designated the

compressing oriented crystalline monolayer.
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Compressing Crystallized Monolayer
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Compressing Oriented Crystalline Monolayer
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Fig. 6 Molecular aggregating process of compressing

oriented crystalline monolayer.
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Characterization of single crystals by means of
high-resolution X-ray diffraction

Yuji Soejima, Nariyuki Tomonaga,
Hironori Onitsuka & Atsushi Okazaki

Faculty of Science, Kyushu University

The high-angle double-crystal X-ray diffraction (HADOX) has been applied to the
characterization of single crystals. By this method, we can determine the mosaic spread,
homogeneity of the lattice constant and of chemical composition. The method is also useful
for the study of first-order structural phase transitions. Examples are shown for the case of
BaTiOs,
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Fig.l : A schematic experimental arrangement of HADOX with two slits S1 and S2.
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Fig.2 : Peak width in the directions of 26 and w, as a function of the aperture of S1.
Also shown is the relation between the intensity and S1.
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Fig.3 : Intensity contour maps in the 26-w space for BaTiO; in the cubic phase. (a) for
a Linz crystal and (b) for a flux-grown crystal.
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Fig.4 : Intensity contour maps in the 26-w space for BaTiO;.(a) in the cubic phase,(b)
at the cubic-to-tetragonal phase transition and (c) in the tetragonal phase.

4. W

HADOX EHfEHT X ) v b BEBAT S 2 £ 10k 0 TR L BRI = OB A
HENEEEC > Tz, E—7OHFMIBORKE R, FWHM 0 1 /I00BE L R TCX DT,
HBFPEROHEMBEERERD HADOX Lt ERE. $4bb10°ThHsb, 20Xk (26
— ) 2 REEMTOETE SRR 5. SERREOFHCEL T, HEB T8
B SR OHTS X U, MROBORE, & 510 LIRS L

WO EBRDIBEREE D Z EAJEEIZ K o T2,

SE Bk
. 1) A. Okazaki and N. Ohama, J. Appl. Cryst. 12 (1979) 450.
2) N. Ohama, H. Sakashita and A. Okazaki, J. Appl. Cryst. 12 (1979) 455.
3) A.Okazaki, Y. Soejima, N. Ohama and K. A. Muller, Japn. J. Appl. Phys. 24-S
(1985) 257. '

4) N. Ohnishi, N. Koshiji, K. Irie and A. Okazaki, Solid State Commun. 68 (1988)
571.

5) N. Tomonaga, Y. Soejima and A. Okazaki, Phase Transitions FlIid,

—9—



6) V. Berluss, J. Kalnajs, A. Linz and R. C. Folweiler, Mat. Res. Bull. 6 (1971) 899.
7) Y. Soejima, N. Tomonaga, H. Onitsuka and A. Okazaki, Z. Krist. E[IR|,
8) J. P. Remeika, J. Am. Chem. Soc. 76 (1954) 940.



— R E—

mEFIZBT 5 PdCe &JE M
LB D E RIEDIRE

IMARFRFZGEREGHE TR BEMRIT-kEg B
EEHiz - B

Anomaly in Electrical Resistivity of PdCe Intermetallic Compound
under High Pressure '

Kazunori Umeo T, Masaru Itakura, Noriyuki Kuwano
and Kensuke Oki
Graduate School of Engineering Sciences, Kyushu University 39

T Present Address: Faculty of Science, Hiroshima University

Change in electrical resistiv_ity of PdCe intermetallic compound has been examined
under high pressure up to 100 kb. Electrical resistivity of the PdCe intermetallics shows a
rapid increase with pressure at room temperature, even though no crystal change is observed
in powdered X-ray diffraction patterns. At pressures above 32 kb the PdCe has a negative
temperature coefficient in resistivity which is often observed in dense Kondo alloys.
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Study on the Structural Phase Transition of Collagen
by 'H-NMR Spectroscopy

Hirofumi Sakashita, and Nobuaki Nishiyama,
The Center of Advanced Instrumental Analysis,

Kyushu University

We have investigated the structural phase transition of two kind of type I collagens, one
purified from Bovine Achilles Tendon and the other from Human Placenta, by 500MHz '‘H
-NMR spectroscopy in the temperature range from 25°C to 50°C.

Two successive and irreversible phase transitions are found in Bovine Achilles Tendon
collagen ; the first transition (at the lower temperature) corresponds to the melting of the
triple-stranded helix and the second (at the higher temperature) to a new and unknown
conformational change accompanied by the local and abrupt destabilization of the structure
prior to this transition.

In Human Placenta collagen, on the other hand, only one phase transition is observed,
which corresponds to the melting of the triple-stranded helix and accompanies the gradual

progress in the local melting (precursor).
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Fig.1 : 500MHz ."H-NMR spectra at 30°C about
two kind of collagens . one purified from
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: . - JE . Human Placenta (upper) and the other

D chemical . shift i% & D& B T O from Bovine Achilles Tendon (lower) .

HDO #%# (0pmn) 2 L720 &'H v : Value of chemical shift is plotted relative

to that of the proton in D,0. Signal assign-

TFENDRBIBIZ T I A A NY X ment is made by referring to the table of

random coil *H chemical shift for amino

2BD7 /B b > d chemical - acid residues in reference 2) , since no

difference in the chemical shift can be seen

shift %22 L TiT-o72.2 (—&IZ between the native state and the denatured
one.

native 72 J£ 58 = random coil k& T

13 chemical shift OfEIZ Rz 55, 2
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Fig.2 . Temperature dependence of the peak intensity and
the peak width of HDO proton signal in Bovine
Achilles Tendon collagen : heating process (O,4)
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—MIZE—7 OFERIZA L Fig.3 : Temperature dependence of the peak intensity
and the peak width of Leucine CH, proton

— A YRR (BEEERD) BRI T, signal in Bovine Achilles Tendon collagen ;
heating process (O,A) and cooling process (@,
HBIL 72 Th 2, (BFREBEDELN A) . The abrupt change in the peak width can
be seen at two temperatures on heating proc-
LEERORINCH ST %,) K2 ess, The first transition temperature coincides
with T, while the second is 4°C lower then T,".
Tk ol { ML EE LM This latter fact indicates the local destabiliza-
tion of the structure proceeds prior to the
SOEBE R, BEER L second conformational change at T/, although

about which nothing is known.
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Fig.4 . Temperature dependence of the
peak intensity and the peak width of
HDO proton signal in Human
Placenta collagen. The melting of
the triple- stranded helix takes place
only at Tr, and second transition as
observed in Bovine Achilles Tendon
collagen is not seen.

Fig.5 : Temperature dependence of the
peak intensity and the peak width of
Methionine SCH; proton signal in
Human Placenta collagen. The tran-
sition temperature coincides with
Twm of HDO signal. The line shape is
single below Tm but double above
Tn, where decomposition into the
two peaks is not performed.

— 42—



LIEBROBIERTH2,) ZD¥Y T TNk Ta
L DEEBTIIE—E -2 TH2. Tuk D
HiBETikdoublet—27 kb BELR
& & b2 F o splitting TR L 72, LI
SCH; 7' b » OBK[KIERR 2 2 EIC 2 -
fezbERLT0S (B5TTak D EEM
TIEABIIL T2 D i, double E—2 % %
NZENOE =273 020 TIER#>Twb
72T 5), Methionine DEISHIF 3 AR~
Uy 7 ZDSMINIE L. AOHFICEEZ D>
RAAREIRH>T D, fEo> T, TuZzEC
[OYA =IO AERINDY i EADE A 170 I )
TwarEZO6ND,

613 ANBe#% 25—+ > Leucine CH, 7
ObhYYTFNDE -2 A L EEEDRE
KEHEERL TV, BREEEAR L EHIZ
LEWIREDOBERNC 5 3 58 To% R0
I+ 3 COBRATHEML T3, —R. 2K
DIFEE TR 5 1 3 critical slowing down
ERUTWw30, ZOHAIZ 1ROBESTH
ZDTcritical X2 EWTHBERIEZS
Nz, LinLaassd, Tad 4 CIREERA
54 S 1O slowing down AL Z D IEH T
W3 Z LSRRI o TRFTHY s BfE Y
BE-oTWwWaZEE2RBLTWwS, HDO B
& U Methionine 7o b > ¥ 7 F L& R
TIRDZALL T 2 REEEAIL L D HVEHH
T#h b, Alanine CH, 702 b > v 75 v
B 7Ry LS. Tak D 6~7°Cd

AV (Hz) Peak Intensity(a. s.)
o COLLAGEN
° Human Placenta
27 ° o Leu. 43

26

25

| 1

1
50 tEm(o0)

30 40

Fig.6 : Temperature dependence of the peak

Av (Hz)

20

intensity and the peak width of .
Leucine CH; proton signal in Human
Placenta collagen. Not critical but
small slowing down can be seen
around Ty,

Peak Intensity (a.s)

iy COLLAGEN
Human Placenta
9 Ala.

50 tEM(°C)

Fig.7 . Temperature dependence of the peak

intensity and the peak width of
Alanine CH, proton signal in Human
Placenta collagen. The peak width
begins to decrease far below T, on
heating ; this is the precursor of the
transition and suggests the local
denaturation (melting) of the triple
helix structure.



BEH» 6 3T TIRE (RELCOLRVER) #HbhTE D HERICAIDHBRRKTH
2eEzon3, 7. Tok VK 1 CRRRTAERLEMBREI>TEY, 2O T+
1 CEEDESWEZLO0HEHEL Y HEBOPBREA T TH2 L HELNER
LB TH2,)e ABBIS—5 U BKCTBETEHD0, BETIHIKREAY v 7 R
BERRFEIN TV ELEZ OGNS, o T, Ta TOMER I SRBEORMBETHD ., Tn &
DEREITET > Y LAIALNVREDE S F itk oTwb EBbhb, ZOHEIIEESR
BTOHERE ST Tnhns, 7 F VARSI -7 v LR 3 REOFEHBRIZRE 2
53 To TORBIITANERTH2 LTS N5, 2 DHOMHERL L EEEL LV
ERTHL, 825, TI/BOBEE, BINGECAD Y o T, BAUERNEEME
RERBONHLDLEELZLND,

§4. F&®

1) 7 F v AR -7 v OBENHEBI 2BEICb> (RIS ZEERVLHL,
IR OHERLIL 3AEHANY v 7 ADMETH 50, BRMOHERN VW HITH 5
DIETRETH B, (- T, BEZEIERAOEHHEEE D £ 5 »REEETHRT 240
E2b5,) BRBIOHERIC OV TKOER & 7 3/ REGBEOEECIEVAH Y. HE
BeEOEMIZHEIL > TR L ZESEREIICE . > Tw s Zep B R o7, £ 72,
NS DHEERRIATHICEI 2 2 bz,

2) AR 7 —7 v OEEHER IR 1LERETB I D, IR 3KREAY v 7 A DR
WKAHE T 5, £, REBBCS O THERREDRRM TR 2L KIRL Twv 3
RN SHIFBEREROCH L 72, To AT ORE T 3REAY v 7 20BEBRZNT
WEH, Tnk VEREITEZ v ra4 RV FVREBIEHE EEZND,

BE XM

1) L. Stryer, Biochemistry 3rd edition, (1988), W. H.Freeman and Company.
2) K. Wiithrich, NMR of Proteins and Nucleic Acids, (1986), John Wiley & Sons.



—FREE—

ML BRIZEE A4 7V RIBET IV

JUNKRFER RS>y — B I E M

Cell to cell signalling and a cyclic reaction
model

Nobuaki Nishiyama, The Center of Advanced

Instrumental Analysis, Kyushu University

Abstract

Cell growth is regulated by conversions between active and inactive form of Protein
kinases in response to extracellular growth factors and growth inhibitors. I have investigated
a cyclic reaction model for Protein kinase activation and inactivation by computer simulation
and found this model provides switch-like transitions. Also investigated a model system
simulating a cell to cell signalling, which consists of seven compartments (rooms) linked
together along one dimensional array and each one includes the cyclic reaction system as a
switching unit. After injection of substrates into the first compartment, variation of the
spatial switching pattern of seven compartments is observed in response to the change in a

substrate transfer rate.
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ERPIC B 5 HIRAEE . MEEAHICEIE T A HESIEHAFIC & > THIl T 5 &
726N T3, HESNEEFOEGHRBEZMISHEL T, HEOMK, HFihrwvwo
EE S HRICE DS ER I NS 2D, A4 v FREEL RTBERIGRBLETH
5, IBEOHMFERME I I, HREEOAL vF LT a4 v+ +—-LYAA
-kinase), 717 4 > ¥ 7 —+¥ C (C-kinase) BEZ 5N 5%, 707 A > FF+—¥ O
BDOAA v F & LTOMEEE., 7074 > FF—YEHBOEMRE - TEEcEI, —
Tis AR RSB, HA INEEERORICRN AL v FRIEEFEZ R T L%k, 20 B a—
gy ial—yvarOFEEHOTHLLIIL TS, ™ Bl 7o 74 v +)- -8
DOIEME « NEUHBMOMBAEERS YA 7 VRIGTHE L 2BETH L, A4 v FHE
BrrT LI NG,

U EDBE» S, KBS TiE A-kinase & U C-kinase DFEMAL-FiFEM L EZ V1 7 VK
JEELTETMEL, A4 v FHEFHRBD NI DEIPE IV Ea—F v Ial—
variZdo THN, 35, MEHEREEDETFT LV E LT, ER bEE 2
YR—PAVINREZ, FAV— AV RNZERLEI A I VRIGEAL v FRFEL
THARAAL, BIBEBOA VY N— P AV NI A INVKRIGOEB>EALZBO, BE
DAY= AV MEOBEBEBEER LRI/ M AV PDAS v FRE L OBIMRICHE

BL., YT al—yayi2iTh o2,

2. Y4 2RI E XA v F45H
C-kinase }& U} A-kinase O & M lSo
1t FE by 22751 52K 1

G E Cs
WR L7, GGk zgh £hC
~kinase DIEHA « FyEMA % 72 k2 kG GCilks ke
Co.Culd A-kinase OEME-TEE  S1_p/ \¢, e/ N\ S

My ¥ 5, C-kinase & U A

Fig.1 : Coupled cyclic reaction system as a switching

-kinase 13 # M Z N EFEEIFIE + AL unit. k, :reaction rate constants, S, :gen-
erating rate in the system of E, S and I
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0 05 s, 1.0

Fig.2 : C, concentration in steady State (C;)vs. I generating rate(S,). S¢,5.
fixed at 1.0.Parameter valucs : k, =k; =k,=10.0,
C,(0)=C5(0)=0.0, C,(0)=C,(0)=0.5, E(0)=A(0)=1(0)=0.5.
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Fig.3 : Compartment model. Seven compartments link each
other in one dimension. k, and k, are transfer rate con-

stants of A and I, respectively. Initial value of A and I in
the first compartment is 50.0. Standard parameter val-
ues k= k,=k;=k,=10.0,

C0)=C5(0)=0.0, C,(0)=C,(0)=0.5, E(0)=0.0, Sp,=1.0.
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Fig.4 : C, steady state concentration (C,) in seven
compartments. k, is fixed at 0.01. k, is chan-
ged between 0.01 and 0.1.
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Fig.5 : C, steady state concentration (C,) in seven
compartments. k, is fixed at 0.01. k, is chan-
ged between 0.001 and 0.01.
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