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Bioinformatics Platform for Genomic Island Detection and Analysis
R
WHLHE TR A PR
Abstract: Genomic islands (GIs) that are associated with microbial adaptations and carry sequence patterns
different from that of the host are sporadically distributed among closely related species. This bias can
dominate the signal of interest in GI detection. However, variations still exist among the segments of the
host, although no uniform standard exists regarding the best methods of discriminating GIs from the rest of
the genome in terms of compositional bias. In the present work, we proposed a robust software, MTGIpick,
which used regions with pattern bias showing multiscale difference levels to identify GIs from the host.
MTGIpick can identify Gls from a single genome without annotated information of genomes or prior

knowledge from other datasets. We also constructed a genomic islands database and provided an on-line

genomics island analysis platform.
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Abstract: The rapid development and application of high-throughput gene detection technique and the large
amount of public accessible gene expression data provides significant opportunities for the scientific
community to conduct bioinformatics analyses within and across multiple datasets. However, the processing
complexity of high-throughput data and the required programming skills prevent the data utility by the
public. Thus, we constructed automatic workflows to facilitate and standardize the analyses of microarray
and sequencing data which covers data downloading, quality control, data pre-processing, alignment and
mapping, normalization, meta-analyses, as well as cross-species comparison for multiple datasets. Using
the constructed workflows, we analyzed datasets acquired from GEO Database regarding gene responses to

hypoxia in different species, and screened multiple conserved genes responding to hypoxia.
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258 ARIEALAEARRF LR MCIZEAT 202K, BBJE RGE AN FLE AURFIER 2 VBpMKL A5 3R 4T 95 15

RTERITI, REWS 24 m TR AER I, AT Bl Belm ARG YT, A RORG A m Bt e, SEBln 4

i B R HEIR T
S5 3R

[1] Qiang W, Yau WM, Lu JX, et al. Structural variation in amyloid-p fibrils from Alzheimer's disease
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[2] Wang B, Mezlini A M, Demir F, et al. Similarity network fusion for aggregating data types on a genomic
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In silico Classification of Bacterial Glycogen Branching Enzyme

Based on N-terminal Domain Organization

Liang Wang!”, Qinghua Liu?, James Asenso?, Michael J. Wise® 4, Xiang Wu!, Chao Ma'®, Yue
Huang!, Daoquan Tang> ¢

ISchool of Medical Informatics, Xuzhou Medical University, Xuzhou, 221000, China; 2Jiangsu Key
Laboratory of New Drug and Clinical Pharmacology, School of Pharmacology, Xuzhou Medical
University, Xuzhou, 221000, China; *School of Computer Science and Software Engineering, University
of Western Australia, Perth 6009, Australia; “The Marshall Centre for Infectious Diseases Research and
Training, University of Western Australia, Perth 6009, Australia; School of Biology and Food
Technology, Guangdong University of Petrochemical Technology, Maoming 525000, China; Center of
Experimental Animals, Xuzhou Medical University, Xuzhou 221000, China.

Abstract: Glycogen is a water-soluble, highly branched, and homogeneous polysaccharide that is
widespread in archaea, bacteria, fungi and animals. In bacteria, glycogen plays important roles in carbon
and energy storage. It is also linked with bacterial environmental persistence and pathogenicity. Among the
essential genes for bacterial glycogen metabolism, the glgB-encoded branching enzyme GBE plays an
essential role in forming a-1,6-glycosidic branching points, and determines the unique branching patterns
in glycogen. Currently, only the structure of full-length GBE from Mycobacterium tuberculosis H37Rv has
been solved in bacteria. In contrast, GBE sequences have been extensively studied. Previously, N-terminal
analyses based on small sets of GBEs revealed that two types of GBEs might exist: 1) type I GBE with both
N1 and N2 (also known as CBM48) domains and 2) type Il GBE with only the N2 domain. Several in vitro
studies have linked N1 domain with transfer of short oligosaccharide chains during glycogen formation,
which could lead to small and compact glycogen structures. Compact glycogen degrades more slowly and,
as a result, may serve as a durable energy reserve, contributing to the enhanced environmental persistence
for bacteria. We were therefore interested in classifying GBEs based on their N-terminal domain
organizations via large-scale sequence analysis. In addition, we wanted to understand the evolutionary
patterns of different GBEs through phylogenetic analysis. In this study, we initially analyzed N-terminal
domains of 169 manually reviewed bacterial GBEs. A previously unreported group of GBEs with around
100 amino acids ahead of the N1 domains was identified. Phylogenetic analysis found clustered patterns of
GBE types in certain bacterial phyla. A further study of 9,387 GBE sequences identified more GBEs that
might belong to a novel group of GBE. This research aimed to investigate bacterial GBEs based on N-
terminal domain organization and trace evolutionary relationships of GBEs among bacterial species. Our
theoretical study revealed the limitations of arbitrary classification of GBEs based on N-terminal length.
However, it might provide guidance for further experimental study of GBE N-terminal functions in bacterial
glycogen structure and metabolism.

Keywords: Glycogen, Branching enzyme, N-terminus, N1, CBM48, Average chain length
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i 5 F3h S5 3)] Geobacter sulfurreducens BB PilA ZEAF

HEEH AR AL

BT, RAEE, 7R
RERFEMPZSEZTEZR, EYHETFEFEREALRE, FERE 210096

Geobacter sulfurreducens (& /& —MEMEYRIEAEKE, HARUERIESRHES
RARAYE, HAESFRM B L 7 H N E 2R Y [1]. X TR KRR —IEE PilA
PSRRI, XS 45 F OB RESE IR (NMR) 7F DHPC £is il b3k [2], Kt
P ELHE N i 50 ANEIERRALLN o BBHER C mt BN 11 MMM LT G, XHA, o 12
WER 44 al, AT A5 A al-N Fl al-C AT XSk B ISR 2575 75 1 5 4 A8 P E B
B ARSI E Scie b, DU LIR AR TR I F A E s A S, (ER AT 1 78 35 730
B8 H SRAT ) B R GOR AN 2575 TR ) R /N DA K JEE FE AR SR 1Y), I AT BRI A3 PR AE A7 ALE i
HZ5[3], [4]. XFERIFEIE A ZE RS PIIA IS H SRR U 2L

DHARFE PIlA TE S0 RS E S A B EAS h (10 22 e AN YT, I SEAF A B B Bk (1 4544,
FAVER 778 S22 W7 B0 7 =M TR BIEE PIIA MR, 7ralie: fEANZ AR
SEARIKIAEE, 5SEhrgUE BRI (POPE) XU FIELL KL 5 NMR 256 —801 2157
(DHPC) JRHIREE . B 4E SRR, BEE /KPR A I 2R 11 ol WRE H T~ B K X 4852 3]
KA FRBGETFE ALY TN FRE A, HEIR N 158 25K 1 al-N X522
YRS T AR R 52 B, EEEE C 3R ol -C X8 R T AR it 6 R 10 Al X R 40 A T2 B B K
R FEEKT, SETHRNSAE; Wi T DHPC BRI EAN ol e, ©FF al-N Al
al-C T XIBARRFF /e IR, 5O KRS 3. X2HT DHPC 73 HH# T POPE
11 & 0 SR R T RERE T R EE N2 AR TR, TS XG5 IETCVE Al ) ol -C B 7K THI T B
A R S AR o 1K e 4h BRI RTE W B 20 2R I 72 mT R FUA R 0 2 1 5 B AE TR FH DA4ERE T
FEEAMAE IV AE BRI ol 82454, J5200 Geobacter sulfurreducens B & ) HL 1% 14 )

an
&y
)

W

5 3CHR :
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ETRAEFRAM SNP HEIEH ML 5

ROH, AT, TG
RERZEYPEEESTESZE, AMETEERERLERE, BHHR 210096
T FER 2R — D BRI SR A B AN R R IE[L], 2 — R R stk
EROEAR H AT TT AL B0 5 KA RE AR AR /N — B 0 R AR AL R A AR [2] s BT Fe R AH LA
TR AR A BRI B — T T B, 2R ARG L R 1 F B2 2 A s rh SR o B
B BB T8 % 28 S R P AE R T PR N o [R]85 R 3 ] 22 A5 A A A1 0 2 Y AR 3 A 2
FC AT LA AT (PP A% 22 8 A% R3O 2 AR SRR B R R

RHS 7 AN SR B R U5 T B /R 25 e R ol 22 52 A8 AT 3R] CADND i3 e 174
A AD B 213 AMEFEHE (NC) (4B I R E (GWAS) Hidi A 35 Tt i |2 R 4L 41k
fuBEEERY (QD) k. MHAs =i, (1) XEEREEAT Pearson HHIMERI, ¥HT
BREBRM TR, (2 TR T EERBNBEIIR GWAS KRBT, ARIZHREAH
RHREZE SNP:  (3) ETERMEIIE, Wls —RMADIrH B2 SNP AHEAEHMY, JHdEd
FA 1 i JE P45 R0 R BTN B AR P /NPt A LA P R 45 Hh oSG B SNP Y B EE1E

RS IR RAH I, AREFE AT B B A TLNRTA, NI E Ry R N
MEFIH-EB 2« BERERAR RS o AU R 2y s F— AR I T E A0S SNP A7 R HAE FH N 48 B %0
2 15734477 11062098+ 157181251+ 153755809, 1s10545584, 4 i 2 14 J5 fR AR ELAE FH I 2% 4=

B EE T 6.52%. 12.2%. 8.26%. 14.66%. 4.3%.
g0 IR TRAHICHM SNP B A M RS 2B T, T LASR & H B 230
PEAEALEGR R R R, BERS B R S8 AT TT R AL AN AL AR S 2 AR R
SR
[1]. Paaby, A.B. and M.V. Rockman, The many faces of pleiotropy. Trends Genet, 2013. 29(2): p. 66-73.

[2]. Manolio, T.A., et al., Finding the missing heritability of complex diseases. Nature, 2009. 461(7265):
p. 747-53.
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T R shiny HEZRH) B4 M08 7 Hr-F 6

BRGEZE, JFEARER, BReR
WHL R PR ERAEMEB¥ER, BN 310058

WE: RGO T BAREGUMIAEY . AP 2 25 2 AU T R b R 3 58 06 S 1f:
F. Bf% CyTOF BiARULE BANMM P HAR IR, e, KBS 57 77 2ol 172 R
A 7 A B — AR PR TR SR, PRI R e 5 | S AL A B ORI AR SR BT e, B0
RPN BT HEARMAL, BRI Z KR 2. BIEMNE, B30 fEE — LT R Jo ik
BT 1757, s A b S e R, & A FEA Rk B 40 OIS . TN K
PARRHE 7 T 5 2, B S AL SEINS 7045 B B 40 B SR B HEAT )0l ok o — R oK 3 A0
ReF oM a,  H AR B BEAT 70 B i 2 AR R X 2 | s i T BRI AT 0 M, 1K LT RER — A
PRIt 2 B0 88 T B AR L gy — e IR, 1T R B & 1E 9int R o o 7 8 FI AR B, K
() B S A FAL AN 70 B 5 20 B T R AR AR T %3858, Rk T R BT R —AH R GUI
Gy 3 — I 17 AR SR P It 2 4 17 75 oK

AV FE T T —Fh Sz B0 [ B4k R BFVA 41 M2 A (¥) T PhenoCL. 1% T A | DMT(Divisive
Marker Tree) SRVl 3R1F & ABEE /0 BRI R b AL ) B ZEAE 1Y marker, HIIZBV& marker #5545
H2: CL (Cell Ontology) Huifl, MMM AT RERVHEE4HMIEAL . ANy, FATIEHEE T — T R
B S shiny B2 BTG A5 BRI HTF & CytoSEE. i & id R & RS B
BRAE, {3 AT ASRAF SO A M FE P AR, I 20 g A T I A oh e A I S AN B SIS R L.
SFETERG T YFE H RITHAIE SO I F 4 0 BEJTVEBI A flowSOM, densitycut 45 ) [FJ i IE [
BT T consboost, 3% /& —FF|H] adaboost HL#5%% >J B consensus clustering 77125 I kg
JERKHUAE CyTOF 4UMIEHE /3 7100 1% 65 K H BKE Dy sy el R b S0 3 = 4l T 4 ThT B 3k
RS TIPS
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IKFER BT RS RARHAKF- o Hr

TR, I B
WHL R PR ERAEMEB¥ER, BN 310058

WE: KREEANEK AR D A=A 2B IR BRI KB B, AT R STk
X KFEA IR B G i, B AT AN R RN B IE A R . O T IR FUKFREA A KT
AR, IATEBUKTE &K B =P B il & RNA-Seq 4, AU HT T4t mRNA
fEIE, WIZIA T 7 KAER D RNA, JEE— PR e 12 [ 3L RIA 2% o il i PRI TA A
o ARBHREFI DI RE B R0, FATRI T — L 5K K B HKH) mRNA &2 IncRNA, FRATHIRT
K IncRNA 7E/KFER B I FE AL, BRHIXHEHIT RNA "] REX KRR B ke fE . 45 L,
AWFFR RIS FE KA K BRI A T —E At
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DeepRRC: Identification of Residue—Residue Contacts Using a Deep

Learning-based Two-dimensional Scheme
Ming Wen!, Peisheng Cong?, Zhimin Zhang', Hongmei Lu® * and Tonghua Li>*

ICollege of Chemistry and Chemical Engineering, Central South University, Changsha 410083,

China, 2School of Chemical Science and Engineering, Tongji University, Shanghai 200092, China.

Abstracts: Identifying residue—residue contacts in proteins is a two-dimensional problem and a critical step
in the prediction of tertiary protein structures. Many prediction methods based on machine learning have
been developed, but their prediction accuracy is still lower than required. Most of these prediction
approaches are similar to one-dimensional schemes and they are not true two-dimensional schemes. A major
problem when identifying residue—residue contacts is the lack of a useful feature among those explored

previously. Thus, new schemes need to employ innovative approaches for residue contact prediction.

In this study, we reported the design and implementation of DeepRRC, a deep learning-based two-
dimensional scheme approach for accurately identifying protein residue—residue contacts. First, a deep
learning-based classifier (DLC) was built on a collection of widely used features. Next, anoveltwo-
dimensional contact profile (TDCP) of each residue pair was obtained via multiple sequence alignment of
the query against the template library. A XGBoost classifier was built based on the TDCP and the prediction
probability of DLC. Comparison with other state-of-the-art existing tools indicated that DeepRRC improved

overall predictive performance. DeepRRC is freely available at https://github.com/Bjoux2/DeepRRC
Keywords: residue-residue contacts, deep learning, two-dimensional sheme
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Both Chargaff Second Parity Rule and the Strand Symmetry Rule
Are Imprecise DNA )W E&ALZE: BHERABEXFRAHM

Zhiyu Chen

Peiyou Education School, Shanghai, China

Abstract: In order to check Chargaff Second Parity Rule, we find the strands are asymmetric in human
DNA, this breaks the strand symmetry rule. We calculate the ratio between oligonucleotide ATGC and
oligonucleotide CGTA, and we compare the sample sequence average ratio ATGC/CGTA and the
complementary sequence average ratio ATGC/CGTA. we find evolution degree bigger, then the strand
symmetry deviation will be bigger. sequence and its complementary strand sequence obviously have two
different characters, include physical property, chemical property and biological property. It is very
important, based on this asymmetry, we can find some new and special theories in biology to explain how
chromosome communicates and works in the future. we also find, both leukemia and breast cancer are
weakening the DNA’s asymmetry degree. Here need more research and check, maybe we can find an easy
diagnosing method to leukemia and breast cancer, if this result here is right at last, it will benefit to the

world.

Keywords: ATGC/CGTA, Strand Asymmetry, Complementary Sequence, Evolutionary Forces
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