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Structural Biology - :

Characterization of a Novel Cysteine Protease Inhibitor, Crammer, from Crystal Structure of Dopamine N-acetyltransferase in Complex with Acetyl
Drosophila melanogaster and its Potential Role in Cathepsin Regulation CoA from Drosophila Melanogaster Reveals a Catalytic Mechanism
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HIGHLIGHTS brosophila CTSL HIGHLIGHTS
1. Cys72 in crammer Is essential for cathepsin inhibition and dimer formation. 1. The X-ray structure of dopamine N-acetyltransferase bound to acetyl coenzyme A
2. Monomeric crammer IS a strong competitive inhibitor of Drosophila cathepsin. (AcCoA) has been determined at 1.46 A .
3. We present the first 3D structure of a propeptide-like protease inhibitor. 2. Based on complex structure and ternary complex docking model, the potential
4. To function, crammer undergoes a molten globule-to-ordered structure transition. catalytic triads are proposed.
3. The results of site-directed mutagenesis studies and kinetic analysis support the

Purification, Characterization and Functional Comparison of Rice Non- proposed reaction mechanism of catalysis of dopamine N-acetyltransferase.
specific Lipid Transfer Protein 2 (nsLTP2) and nsLTP3

Role of Drosophila Memory Related Fatty Acid Binding Protein on
Transporting Fatty Acids
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HIGHLIGHTS
1. Plant nsLTPs are small and basic proteins and can be divided into LTP1 and LTP2. Tz aos e e ase am ae aso o Proposed mechanism:
2. Some anther-specific proteins which are named as LTP3 have considerable homologies Slow Fast

AdFABP# BdFABF' + ||gand 9 bound

Wlth plant nsLTPs. o _ _ o _ _ _ 4 Thermostability of dFABP and mutants ,. Disappeared resides
3. LTP2 displays both lipid binding and transfer activities while LTP3 do not interact with L y in protamine sulfate
lipid. G A /Y purification

Investigation of the effects of circular permutation on starch-binding
domain (SBD) from Rhizopus oryzae glucoamylase
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HIGHLIGHTS

1. X-ray structure of fatty acid-binding protein (FABP) has been determined of 1.86 A .

2. Ligand binding conserved sites, R125 and Y127, within beta clamps were identified.
Y 3. The binding affinity of dFABP Is carefully balanced between structural stability

HIGHLIGHTS and flexibility.

1. A protein engineering strategy, circular permutation, can be applied to SBD and 4. apo-dFABP may accommodate ligands (long chain fatty acids) from membrane and
viable cp mutants can be created. then dissociate

2. One of the permutants, cp90, exhibits superior biological function to the wild type. as holo-dEABP.
St t I B o f t' Our research focuses on bio-database construction, protein structure comparison,
ru C u ra IOI n O rm a ICS protein structure modeling, and computer-aid drug design.

DSAP- Deep-Sequencing ISARST: an Integrated SARST Web Server for Rapid Protein CPred: a web server for predicting viable
Small RNA Analysis Pipeline Structural Similarity Searches : circular permutations in proteins
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SARST - Structural similarity search Aided by Ramachandran Sequential Transformation

; b
s (a)
(last update: 2007/11/20) ' i Feature group 1
PDB File: B
v Structure o H . !
PDB ID- (Please fil 4-latter PDB code here and chain ID, i any, in the next field) A\ ’
Exanple: 1ATP, chainE: 1CEW, chainl; 1TIS, chain A N v
.
\ \

Feature group 2

} Feature group 3
/% 8
X ‘ }? » Feature group 4
FA
=
\¢ .l e : Feature group 5

Query protein

:> XFHHGIMGMLKMLM

RST

SARST /CPSARST

Input interface

Input interface
Main program

Main program
Main program

PDB entry: 1rx4A

Dihydrofolate reductase

Raw hit list

I
abejs Bujuaalosg

Clustering

ce T
i 3
0

Unique Sequen
ol
R Il
5 R § 124400 178 (30986
3 ‘ |
& [
2
E ‘ [
5
z
e 16 17 18 19 20 21
{ )
es. Sort By Name Download ncR

1
1
1
10 .
sion L

‘ags Lengt
9591|264z
| |
|
1
22 >23

ofile

Buthors: .
Wei-Cheng Lo, Chih-Hung Chang, Po-Jung Huang and Ping-Chiang Lyu, .
S Institute of Bioinformatics and Structural Biology,
th Distribution National Tsing Hua University, Taiwan, R.O.C.
PO ID ndcore E-value
1 18914 1,840 ie~123 !
G2 1hGwA  1.505 £a=38 : Feature group n
1h9uE 1.478 1e-95 :
123
§
737 i - “we A% 3
‘”L CPSARST - Ci Permutation ided by R handran Sequential Transf i i
t site Reference e: 8, ) H s
!
 Structure o J
’ PDB ID- [1N02 (Please fill 4 letter PDE code here and chain ID, i any. in the next field)
Example: IRSY, no chain ID; IMVE, chain A; 1N02, chain A
Ch

evel

Sont By Expr A pr:

Structural

usters R ‘kable Bar Ch = =3 e : A
‘luster xpression Level Lengt
m— o ACTRGAGGAG GaTE e Dsase[FOB G 2667 50424 popapites) 3 Task distributor alignment
100000000 0288 2 20 AACTAGAGGAGTGTGATCGA ® One-against-all © All-against-one
. - — Searching Mode At acainst one search is more time-consuming but s < much sensi
. 1000000 9289 ! 21 AACTA ATCGAA Users mmecetod i ypothesical proteie, auch 15 19U (shain A, may w5 allsgainst-oe mode
9290 2 22 AACTA ATCGAAA & g
U 9 ' o h
3 { : 9291 1 23 AACTA! / .
Non-coding RNA i 1004 0202 2 24 AACTA ATCGAAAGT Gap-opening (G) and Gap-exteasion (E) Penalties: IS iR CH v .
HHH i ]
(Rfam) matching 2 L 1 24 AACTT "AGAACTGC Sequence identity improvement: o : M 1 N“. 2 M. 3 M m N
0.01 A% 181 15051 1 21 AAGGCGGGGATGACGTCAATT Definition of sequence identity-| C- Al(protein size} ~ | T —— —_— 3 =
§g3o88338 1' 5833 s 1 24 AATCCGGAGGAAGGCGGGGATGAC o Permutation size kit [5= 10% [¥] and < 50%
< ;ZE‘J‘;. ::-,_‘, = 2714 - NA 7S o ilters
5 B385F 5% g\ | 27150 1 23 ACGCGCTGGGCTACACACGTGCT Stemctural similarty improvemeat: [525% B
4 £ 5\l 28641 1 19  |ACTAGAGGAGTGTGATCGA ’
range: 0.0 ~ 1.0) W

ncRNA matching

e —— - - : - -
S0 =D <MaD
AliSLze AliSize

. 15 3 =M1
kA - th Oui AliSize AliSize
e

Structure and P.S. Profile of 11rx4A Predictions

((‘ Viable CP sites: Desdsidsusiis
w, 2owload results

MISLIAALAVDRVIGMENAMPWNLPADLAWFKRNTLDKPVIMGRHTWESIGRPLPGRKNI

I
abe)s yuawauyay

w U &

Master node y L 1 GDTHFPDYEPDDVESVFSEFHDADAQNSHSYCFEILERR

00000000000000 =0000-0000000000~========

Known miRNA matching

>

{ 5 5 v ] acid
Refined hit list Structure inspection . . » <
& = | gy

Og .
lp C n xl1, J O
L2
2 AN iy

sen - e
EEE S - ———— S— Y ' : o ¢
555 — S A%%3 - - = T —— . ntyy AliSize BMSD StsrDiv Ident Function
e e e e te) =t dgl 237 0.002 0,000 100,90 lectis .
AR28ELRES - e : Lhowa 230 0.373 Q0,383 95,7 lectin ' > -~ -
I - P g i i : R ————
— | E } i veu vew . v Y -
I I ——— L e P ; ] 3 J’V‘L
[ T | | = Bl st - : £] ': ' g

Hisiiiesstiiad G / ‘ c:“(..e 1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151

LRI .t | - 1 R ——— S i Residue Nunber
http://dsap.life.nthu.edu.tw/ http://sarst.life.nthu.edu.tw/isarst/ http://sarst.life.nt u.tw/CPred

——

sion Level (Chckable Bar Chart)

ture mRNA Expi
>
" e
M. i sion Level (Clickable Bar Chart)
A g

Tl

So50w
] 1
C® -
— 0T e
PRI

g2_scale
19
m o~
Wwow ow
u oo
gga-let-Th
gga-let-Tc
gga-let-7d
gga-let-7F N
gga-let-7z N
gga-let-71
_7‘

COoOOoOoOoOoOooOoOr
OSEPNWAEAONOWUO

-
s

1

10 L8

~ 43 W T W~
XX UOE B~ 0

(
Il l
o
}i;m ‘

TEIERRRIEEERITE ARG RS2 S

Comparative miRNAomics
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