7 B R

FRL Hg>>

RN TS [12-20]

I WA DL AR T RS =
HHE [12-20]

I WA DS A AR A T RS =
S B [12-20]

> EBEAIEEEEAE [12-20]

> JEFEBRT A [12-20]

IAERIALEAE: |l > FiEas > B ki

Science. F}2 5Kk WL A G L K H B BUER SR K 43 Ak T AR A

WYUK 29 Sk B4y e T.Shen i, 2014-03-01  g|n|

|- 145 A 1
Cap Center Center Cap

[ ]
Maxi Rop
re—— 20 A — s
B c éﬁ?‘r’%ﬁ'

Maxi 49 v9 AN 3% 7% R 44,

Credit: Science 14 February 2014: Vol. 343 no. 6172 pp. 795-798 DOI:
10.1126/science.1247407

20144216 H Wl /4445 BIOON/ -3k H , 2k FUINEE R 25 KAEWHFRN BB 70 R I T —Fla AMaxiff g i, It
RINENE T R LG R R T, B0 A ARG B (R IR AR 7838 T 7K1 IR S e R 1) T 1l
4 ik Science |,

SCEEp, WFFCE A Maxiar LU B SR 2R 1 AT & P LIRS Dy 22 s SURER A ARR AT, IR Henr DA i ok
s AMHIERBL SATHURER AR DR YOIRE FORYERF BB AIE S IEWR L FERARSRE EhS,
WERBATK T, B AR ANHIDK R K77, RO G R A LI FRAT IR IR A 2K 5 7, WHEE AN LR
I o 2% b m iR L R Ak B A ORI o

IXIETFL, BEEER T Pk S AMaxi (g Sk i, bl 3 S A4 G0 I i, HOF AL AEITA 1Ky TR, 1
SAEAZ R RLYA00N KA T 5 Al MRS TARBAER L, Maxiglhsx RVFUKEERG (L HSaldfAsE sk, T
Maxi 2 flifFgi K 43 T-40 T H A5 /AN, 11X RN 5K 23 T 45 R APt 25 th BLTEMaxi 23 7 L

WFFCE LR L8R 70 FF 4 [K) B BE T SMaxifg &by, TR K 70 7 OREAT VB, W9 Ay BB IRl ok 2K 7 1
HRALHEIALE o R WHITE RN, RFPTR S T R 2 B (S, ARIE T S AT SN R AT SR SR s Maxi 1 7
JEHU, X Masd [ BR AR A RIT S5 7 B 1 T 2 A B 1 RO IR I LR G087 (1 ] B . (/1244345 Bioon.com)



An Antifreeze Protein Folds with an Interior Network of More
Than 400 Semi-Clathrate Waters

Tianjun Sun, Feng-Hsu Lin, Robert L. Campbell, John S.
Allingham, Peter L. Davies*

L oD e When polypeptide chains fold into a protein, hydrophobic groups
are compacted in the center with exclusion of water. We report the
doi:10.1126/science.12474  crystal structure of an alanine-rich antifreeze protein that retains
PMC: ~400 waters in its core. The putative ice-binding residues of this
PMID: dimeric, four-helix bundle protein point inwards and coordinate the
interior waters into two intersecting polypentagonal networks. The
bundle makes minimal protein contacts between helices, but is
stabilized by anchoring to the semi-clathrate water monolayers
through backbone carbonyl groups in the protein interior. The
ordered waters extend outwards to the protein surface and likely
are involved in ice binding. This protein fold supports both the
anchored-clathrate water mechanism of antifreeze protein
adsorption to ice and the water-expulsion mechanism of protein

folding.
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