A LU BTTEERIBTEM » BREER—fERiFTk B
FRAEARERIK £3-FFRAIZAR AL HRRE -

(E=4D4DIE ]

3 - A7
Eﬁi‘ K/ %

> g KR A - P
{ SN FEHET 7K - WA e
KA - AHE - JRSr FETT REE BRI
B > Al —ERAEH o T AR A
AT FIHE CSGEr kg Y
R EACE FREMER (Bio TEMD » &
SR KB EIY
HAFREE - TR
AR EIEE Sy - 2T
THFEE SR R L2004 8
12 510 H {¥HEEim3
&) ( Physical Review
Letters) > 5[#2 7B AZI
T LR SR BB ER 52 Y
VEREELEENA -
HHRRIEE— T e fE s
(lipid bilayer) » JE4MNE
Bk - AEBRIR Bk
it > Rl B AR o T
RIS - 198 04EFRLL
FIEEREE - B0 15
/N~ BIBESTRAY > 1]
LI 223 =N ek
Hafs - 198 84F - (A48
( Peter Agre) DIEEGEE
BT /KGRI

10 ®iEEA

S HE R

eRE IR 7 Bke) 1R EN - BRAIHES BATT BERFA IR ET ©

ZApniS
S BRARE

TERR IS MAEH AN - 19984 282
(Roderick MacKinnon) HIFIFH Xtk
B HERR T AR FEE TSRSV T ERS
1t o Pt ER BHEE G R J815 200347
EEELEE - R - AR S T-
FENG SEEESS » 7R ELBYNREZREL 2

HET HBio TEMBRESHE 7AW ST
F U1 R AR AURSEEEE (R
F[C,H, - imH][NO,]) - JEffsr 7 H1E
IRENEE R K - AR E 25
B MR CEAMHIRERE S FIREFEL - ARk
HR i RS IR 1 e HEHETRSA -
1EBio TEM | - i8f@iBIE s Ak FE
A TR SR R EEE (A E
B - #EEFEFRs - T EEEZEEE N
FrElk - BEPRE RS - (SR
FETEBITAER B, - AR EE) -
ZEEE 5 AN > ErSEEEIRTE AN
eEATEMT T HE - AT RS> TR R AR, -
HER SR TTRE - 1 HL - S EE7/KEdhE
W HAZRR AT B ORI - B EAG ANy
rEERERE R o N2 ERRATRE - AR - EE
JIES=S

AR B o AT B B NI T

VBT B R RESE o3 0 BRI 4B i HEAH
[E - HAEHBE 4 FHIE /0.5 23 2Kk0922

2005 . 02

2 - B



e

HIRE R - 5

B - DR - HEHE
s> N ERE) o
KRG TAGLGEA - SR BRI
93 7 BE s> F Y LIS BL
71 SRR A R
& - (B HERF— T ERY7S A
FEHET G Bzels 7~
AR ) - #EeF R
FEMPRER RIS - FTRL
Heam K AEFTRE B RS>
RNy &8h - sk, -
THEERE i AR Y
EEET - T B RS
W BB E A E T
WEE (TEMD) - IHE -2
RUSEE T A EREE—ES AT L ER
SIE RS T RANET
3& &2 — EL AT DL BRI R
77~ IR R ENI RSN
FEREEY - Bio TEMWWHE
BERFEE - o RokE - kB
EEHEZE =g - W=
JEHaVEL IS - TR
BRI - BRSOk E A
IINFLIRIR - RREELUVE BT RIS, - DUER:
T EES N EZEEE - 5B R
VEMR R B EENIRIE - B PE R
HBE—K - BB e R
Bl - BESRERATT JIREAIN T 2~3165 - BELEE
eI Felld - (AR S BT R -
EETF RNy T IBIE - sk, JAEikiE
LUEARRY Bio TEM - fERHER [#E 17—
RERZERF GGG - BB F TR
Form VR I EEFRE ST
VIBEAR RN RER S o SR Y BB
[ SENIREE —THER NG - L BIER
B e R ST AT SR T B B TS e
AR R - T IE S AFTETIRER
ANRETLIRARAS BUB I RS - (EH NN
NSRRI - eI R LR T
% BERE LR - R AR ISR R AR

sa.ylib.com

R - ATRE S ERVRFIREES IR A - ) vhotit
Febe A LR PR RS THIER HT 7 H iy
PRIEERE @ 7k TRIRDBLEE S st -
EURHRERE RO B S MULAGEARDL - i
YA 2R -

FEH T BRI TR R
% T EREE RELIBio TEM M
VMO S | YRR 1 ST —ME R TR
S - DU B EUR T Z RS T
TEER DAY -

AR HIB1o TEMMHT Al DATE R E
TR R AR - BHEEAAET
Msr T IEREGWITE - REEIRF RS -
ARAATRE ] DU e SR B S0
PEHIFUSE L - ARIMIETREE 2R
B BEER HOZ R AR 2B - TR 2BV T
#i > Bio TEMAY—YJHEREFZEMIBALS -
RAGERIRE 20U Fe AR -

EilEibNeWS

TRERE - ok, R ETESE
E (EE) BE/,xamrmt - 84D
RE AR R - — IR E
Ef 3T H B ESN R T - T
BAm » igst ER 2R S (&
JaEtE) ~ 2k (FEE) BIE
7z - EIREME ST FHEZIE—EARAN
(BETRAAE S8R B
7 EE - R EE 2RI S
BT SR AYHEETRE - AL e &
ZERRE ' RIZR S mER
SFRRHIES - 1257 EIRE IR
Bz - 3B EEE IRAYARAS - SRtk =
HETHER -

7 BEGIEEY HE
SR oK BRAAR AR e Bl B
LR 8 > BIiE pRE BRI 3
EBRRER AVERNT J7 R BR 5% SRR
& SEEBTSR - ME AT
TRV ETREHER - RIEAREET
RAZHE MR TE - AERIER
HESTEEZD - PR BEER 902
BUERAS - BUE B ETRRMEE T
FEMRR P (EEEEENE ~ 23R
AR ERIE T TUAGETT -

BEA 11




% fo i F s

This new state forms due to the
existence of hydration force in
lipid-water system in biological
native environment.
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An Exotic Liquid Phase in
a Biomembrane-Like System

One of the major recent advances in condensed matter
physics is the prediction and subsequent experimental
confirmation of the existence of an intermediate hexatic phase
between the crystalline solid and the isotropic liquid in
reduced dimensions. This phase has long-range
bond-orientational order, and its positional correlations, while
short-range, should be much stronger than those in an
ordinary liquid. It has long been suspected but never
demonstrated that lyotropic lamellar membrane systems,
because of their intrinsic two-dimensional nature, should
exhibit hexatic behavior.

Owr discovery is important in two respects. This is the
first report of hexatic behavior in a Ilyotropic liquid crystal
consisting of amphiphilic bilayers similar to those in biological
membrane systems, and should have a broad interest beyond
physics. Furthermore, this appears to be a new type of
hexatic liquid phase, with the charactenstic six-fold symmetry
but only liquid-like nearest-neighbor positional
correlations. Its existence brings into question our basic
understanding of the fundamental mechanism for melting
based on the introduction of defects.

Owr discovery also represents the first report of in-plane hydration force in lyotropic lamellar bilayer systems. In addition, our
experimental results also suggest that the water molecules possessing larger kinetic energy in between those bilayers could have
the chance of passing through the membrane-like bilayer films via the osmosis process, which is directly related to the hydration
force. Our resulis further suggest that the intercalated water molecules or the the plausible passage of water molecules through
the membrane-like bilayers weakens the interaction force between the molecules of these bilayer films, and the resulting dynamic
balance causes the surface of these lamellar bilayer films to exist in 2 ‘state’ qualitatively similar but quantitatively different from
the conventional 2D hexatic and 2D liquid states reported previously in many other LC films (Liguid Crystals Today 14, 1. 2005).

QOur discovery not only reinforces the existence of surface hexatic liquid in nature, but also further provides imporiant
information about the composition and organization of bilayers which are model systems for biological membranes. Besides, it
provides new food for thought in regard to the location of water molecules in these bilayer membrane films. Maoreaver, our unique
environmental TEM can also open the door to new research areas linking the disciplines of physics, chemistry, bioclogy, and
medicine.
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1. C.Y. Chao, Ultra-thin liquid control plate and combination of box-like member and the control
plate, US patent 7554099.

2. C.Y. Chao. Device for operating gas in vacuum or low-pressure environment and for observation

of the operation, US patent 7365342.

3. C. Y. Chao, Method of operating liquid in the vacuum or low-pressure environment and observing

the operation and device for the operation and observation, US patent 7432511.

4. C.Y. Chao, Method of operating high-pressure chamber in vacuum or low-pressure environment

and observing the operation and device therefore, US patent 7544954,

5. C.Y. Chao, Observational liquid/gas environment combined with the specimen chamber of electron

microscope. US patent 7425712.
6. C.Y. Chao. Semi-closed observational environment for electron microscope, US patent 7388211.

7. C.Y. Chao, Specimen box for electron microscope capable of observing general specimen and live
cell. US patent 7476871.

8. C.Y. Chao. Method of observing live unit under electron microscope, US patent, 0090289,

pending.
9. C.Y. Chao, Closed observational device for electron microscope, US patent, 0145289, pending.

10. C. Y. Chao, Cryo-charging specimen holder for electron microscope, US patent. 0242795,

accepted.

11. C. Y. Chao. Biological specimen of electron microscope. US patent. Appl. No. 12/453952,

pending.

12. C. Y. Chao., Method and appratus for forming the doped cryo-biology specimen of electron

microscope. US patent, Appl. No. 13/137712. pending.
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