HEFE S FEYRIPEINL

The First National Conference on Molecular Biology and Topology

2018 ££ 10 H 26 H—29 H
IR RERESEENEER £H
FE Ade AZRE



P EIA Y E

FRERS

Pl 822 AT LI K 2

= & National University of Singapore
BiER o B BB

A & HE K%

FER KEHE T K%

EEE AT LI K 2

AR o B BB

Bk Nanyang Technological University
HARGS

= & National University of Singapore
HEEH o B BB

FER KEHE T K%

EEE AT LI K 2

o 8l AT LI K 2

TR AT LI K 2

2 H AT LI K 2

BXARHIE: 13722799311 (T &)

B -

HREWBEFEH S, FRMEREEER R 2EE
HISCREAIBEBY), Ar LB !



BETE S TERI S HER

10 A 26 H 10 H 27 H 10 A 28 H
ing [l A It ] A
8:30- o
sl
8: 30- F 32 9: 20 b
8: 50 GLFEWE | 9: 30- S
10: 15 A
8: 50— 10: 25— .
9. 20 =l NI 10: 55 YA
10: 00- i 11: 05- .
11: 00— 11: 45—
X
12: 00 kit 12: 30 BRI
12: 00— 12: 30-
: . 2
i F 13: 30 TR 14: 00 TR
13: 30—
14: 20 s 14: 00— BER
14: 30— 1530 A& b IR
s 20 AL ' AT
15: 30— A
15. a5 SWER
15: 50—
16: 40 KL 15: 30— Cn
H HiTie
177 00 18: 00
17: 50 =/
18: 00— S
18: 30 It
18: 30 | B2 | 18: 30 i 18: 30 BE

VR K BER e
(1) 27 H--28 H EFSVEREEBFIH -EEZARMET GEANBFIEREM

BB

(2) 28 HF FERRITRERESREERZZR AR, BERE 1-0203.




10

Jbo& B

B[] WwmENKEH EXS TN
8:30--8:50 T, A0S BOU ] TEJ
FAE (FPEREERD
8:50--09:40 BH: EMEMFMCRBE N TSy 2 &
CEIRTI T
XA E (HERITE K2
10:00--10:50 ‘ ‘ Btifg3
H: s B R e SR AN Tk
sk (B H K2
11:00--12:00 ‘ HiER
FH B RE 2% 4R P S5 R 2 BT
12:00--13:30 A& OWAE Bl s — BT )
K 7iHk (Nanyang Technological University)
13:30--14:20 | @ H: Topological modeling and analysis of big data in | &+
biomolecules
SAEA (PEIE TR
18:30-15:20 | pr g A 2 BT P IR T 2 5 T LR
15:30--15:45 SWEY
PRBSE CREH TR ) _
15:50-16:40 \ ‘ Han Fei
B H : DNA 55 i & SR IE 7 ()
) G dbIfTE K2 \
17:00--17:50 ‘ T SCHE
A R IR I I T SR BIR S R RE
R (BHKY) ‘
18:00--18:30 ks
BH: M ESHE
18:30 MR QWA E BB s B dEEE )




10

28

gl

PREIT (TR

M H . Efficient and Qualified Mesh Generation for

08:30--09:20 A&
Gaussian Molecular Surface Using Piecewise Trilinear
Polynomial Approximation
FERE GRS

09:30-10:15 | i F: MU F 0 T2 4h MO S m MR GE 3L | AT
o
E AW AE AL V=21 7]

10:25--10:55 | @ H: MIRRAE B RZR. MARTERREE M ES] | 25Tt
RIEYIE A R 2 2%
A (PEARKES

11:05--11:35 | @ H : A novel probability method of predition | EXZ%
protein-protein interface residues pair from noise data
BRI (HRIRED

11:45--12:30 | JBH: AR RO NS BHT A = 4E R | R
PR

12:30--14:00 TR CUANE B s — TR T)
RE 6

14:00-13:30 | saotee dmdha RIS A

15:30--18:00 | [ H1 it

18:30 B WA Bl s — b 7D




. WEEEERE

L SARE, TER G S RGERETT TR

BRHE: SR ORI A o 1k i S 8 B RRIT 5T

WE: B8, NS AR TR EMIR, TR SRS
DT WINE R — AR, BRREARITE. 2 TaM 53 % o1t
B WEERE A, B, ST ABNTVNHR L TR, By
TF VAL RE . BT O R A A /A IR TR R, R ARSI T
R P AL R

2. XUAH, HErIMERARE B2

BEE . AR BN A

TR MR B RS T — MR B S E BN INTE. T 1 ®E
o HHBOE NREF LB B R AL, 5T e 3H HONR A G0 4, R
THOE S AL AL Sigma. 2. IZIRLEAEIZE Weber—Fechner
SERE, KNSRI R 1L HAE 103 o BRI RE X 2, A E AR A B
sEEZS QD) o 3. DIRERUFTIEICRARR U, IENThEEX TG 1, Kl
Dhext T ETHUECN Y. QD AFE=AEE (o, B, v, a2 QD E/MH,
AD< a XM F 8 AL H A B AR IENIIRER QD EFR; QD A/INT B By XM
TR DI RE A SR 25 R AR B35 A . AR B AH U £ Sigma RILAY) T RER
LAy udiif sy 1 HAGE . BAMEA LIRSS, QD WEE (a, B,
V) R NEE 40 IR RIEAS R B ARML, R iR B A b A2 o0 A N2
Ao NPT Z 50 B B 5 PR 25 8], n] LU A 2R I R HoE
ERMEAE 2 ] BRI (FROvFRANAEM8]) , n] DU A3 2 [A) AT B I R X
HrgbeE 2 CEAR RS (SSE) , I T+ SSE Fr 41 K QD 7 P> #4125 T8 H
AN BT QD #RBOA K B 25 R BE A A SR A 22 AR OY AR, i e
BRI AT Y=aXSSE, Hrf a BV R EUR K. QD i 25 R BEXT B 1 S H R R
AEP B 25 (3R Ph 2 PR £ . 5. SSE=1 XM F—Fr HAML, FoR Y/X 5
PBIER) QD #/NT B, QD FISAME/NT a o 6. SSEZ£1 XM T =i HAREL, &R Y/a
XS X A B LU S 2 E R QD #/N T B, QD MMM T a o S5 1. B



HLRAERE . HIRVEREM SIS sh e R, 2. BIRTERE RN
BITERER HIR. 450 2 ERINT USSR AR P8 KBS .

3. 5KHE, HE RN Rl S HORWT Tl

FEHE @ WL RE M 48 iR #4544 43 #r

WE: W2 EY RGO E RN R G8, HIR a5 R B A R D) BE
YA, TAES Pz, i 28 P P o R AR B s . RAiTE
SR A AR N T RE P 48 O SE A (R SR AN GE R AFAE, /SRR, JEhR PR, AR
GEK, B NAERERIE BT ARAE, DAL SR VAR i P AR A o 3E— 2D/ R 3RAT
TEJi% T BE WX 28 73 B 77 T BRI A SR, A0 A I ORI 7, KXo k42 DA A Jii
ThRE M 2% B B A AR A I I — S TAER .

4. E5HM, Nanyang Technological University

#HE: Topological modeling and analysis of big data in biomolecules
fEE: The availability of gigantic structure and gene data in various
databanks has brought a great opportunity for researchers to
quantitatively understand the biomolecular structure, dynamics and
functions. In this presentation, we discuss the application of
topological data analysis (TDA) in biomolecular data analysis. We
introduce molecular topological fingerprints (MIFs) for biomolecular
structure characterization. MTFs are derived from the persistent homology
analysis and provide a unique representation that balances the
topological simplification and geometric details. Multidimensional
persistent homology is proposed and used to quantitatively predict the
stability of protein folding configurations generated by steered
molecular dynamics. Further, multiresolution persistent homology is
proposed to handle extremely large biomolecular data. By appropriately
tuning the resolution of a density function, we are able to focus the
topological lens on the scale of interest. The proposed multiresolution
topological method has potential applications in arbitrary data sets,

such as social networks, biological networks and graphs. Moreover, we



offer persistent homology based new strategies for topological denoising
and for resolving ill-posed inverse problems in Cryo—EM data. Finally,
the recent progress in the topology based hydrogen-bonding network
analysis and drug design will be briefly discussed.
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#E: Acupoints have long been considered to be relevant with blood vessels,
nerves and lymphatic vessels, which might form a three—dimensional (3D)
architecture. With CLARITY and lightsheet microscope, micro—vessels and
micro—nerves in acupoints can be imagined and reconstructed without
slice—destroy. Three acupoints, Hegu (LI-4), Guanyuan (CV 4) and Zusanli
(ST 36), are selected to analyze and 3D-reconstructed with Imaris software.
We found blood vessels of Guanyuan distribute into three groups according
to their location depth, the 1st layer corresponding to dermis, and the
2nd and 3rd corresponding to muscle. The 1st layer vessels form
ladder—1ike connections, the 2nd layer vessels formwell-1ike structures,
and the 3rd layer vessels stretch along the muscle fibers. The 1st layer
vessels have most connections with each other and reach to the most
branching level of 10, with mean diameter of 7. 94 um. The 2nd layer vessels
have the largest mean diameter of 20.01 pm; ramify to the level of three.
The 3rd layer vessels have similar mean diameter with the 1st layer of
7.55pm, and ramify to the level of three. Nerves shown by TH antibody
appeared to intertwine with vessels, and form a same patter with the 3rd
layer vessels. The branching point may follow certain topological rules,
waiting to be further explored. In the non-acupoint area, we didn’ t find
vessels distributed in different way according to the depth, and only

stretched along the muscle fibers.



Using Mapper tool offered by Python, there are obviously more branch and
loop structures of vessels in acupoint compared with non—acupoint area.
But no obvious feature difference of neurons between acupoint and
non—acupoint area. With the analyses of tda tool, stabilize loop
structures are found in vessels and neurons of acupoint or non—acupoint
area. The difference between acupoint and non—acupoint area is the size
of loop structures. In acupoint area, size of acupoint loops of both
vessels and neurons are bigger than non—acupoint area. But limited by
individual data analysis, it’ s hard to put these features as common
features. More analysis about comparisons between acupoints and
non—acupoints, between before—acupuncture and after—acupuncture should
be done to find more solid conclusions.

9. BREHT, TRMIRFECY R

i H: Efficient and Qualified Mesh Generation for Gaussian Molecular
Surface Using Piecewise Trilinear Polynomial Approximation

% E : Recent developments for mathematical modeling and numerical
simulation of biomolecular systems raise new demands for qualified,
stable, and efficient surface meshing, especially in implicit—solvent
modeling. In our former work, we have developed an algorithm for manifold
triangular meshing for large Gaussian molecular surfaces, TMSmesh. In
this talk, I will introduce our recent work on new algorithms to greatly
improve the meshing efficiency and qualities, and implement into a new
program version, TMSmesh 2.0. In the first step of TMSmesh 2.0, a new
adaptive partition and estimation algorithm is proposed to locate the
cubes in which the surface are approximated by piecewise trilinear surface
with controllable precision. Then, the piecewise trilinear surface is
divided into single valued pieces by tracing along the fold curves, which
ensures that the generated surface meshes are manifolds. Numerical test

results show that TMSmesh 2.0 is capable of handling arbitrary sizes of



molecules and achieves ten to hundreds of times speedup over the previous
algorithm. The result surface meshes are manifolds and can be directly
used in boundary element method (BEM) and finite element method (FEM)

simulation.

10. FHZ, Ml K25 B R S TR
FEE:  ZhaSa s o128 1 S5 M IR I 25 #0 4NRFE rT A 40 A

WE: BB N ED S T2 (Cavity) S HTE > T A ALY E SR AT
T SER R o TR SIS SRR, MMBETEU KT 25 I AT
St EOR k. FRATRIRT S TAE LA Cavity B S FRAMRAE A R AL 2B
AN 77 Cavity B RUREN AT AL B 3 By o S RLBIE T 5] Cavity /AN
Oy T EERAT R BT 3 ANMRIE I B AS Cavity FTAALAIENZS Cavity 8 B ATHL
WIRER, ks T B BIUR) AT T E K3 Cavity, BLEKRS T st
RGPS OG5 1)l . X8 T AR PR 90 2 B TE L TR 1] Cavity BRI
ST A KA BT, AU KA HAIRER Cavity G544 B8 AH R
AL AR AR T Al o

11 W&, ALt B 2mt 7 b

BEE: WA E . MEIRZE . MR S 3 ME SR I YR 27 (A} i
WE: fiE
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M HE: Anovel probability method of prediction protein—protein interface

residues pair from noise data

FEE: Anewatoms contact frequency for noise protein—protein complex data
are defined. It is different from one presented by Howook Hwang et al and
using it to predict protein—protein interface residue pairs. We carried
out experiments on the ZDOCK 3.0.2 6 degree sampling (noise

protein—protein complex data). The accuracy of prediction is as high as

90. 91%, of which one protein is correct for 7 of the top 10 pairs, another



protein is 4 correct for the top 10 pairs. Higher accuracy than some

well-known results confirm the performance of the method.
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