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kT A #)# £ (Horizontal Gene Transfer, HGT) » ~ #i (Lateral Gene Transfer,
LGT) L@ H FarAF KITHSOFTRE > LRPAFFRIT L -
AT RiEX A TR b 07 DA W 4 B R B R (0 Jﬂfﬁ*“
A FPRMEE) AFTRE T - RFVR AP RARTAFEST 2O Y
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#4748 - S. aurantiaca & - AR F (LA 3 F) > &7 25F B~ AT o 4o
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Part |

Microorganisms are important for human daily life. The accurate identification of
microorganisms is an important issue for biological science. Most traditional
identification methods rely on the distinction of phenotypes and serotypes. In the
post-genome era, with many reference prokaryotic genomic sequences available, we
could use these data to develop a novel genetic fingerprint. In this study, we used
intergenic distances between structural RNAs to distinguish microorganisms. A
publicly-available web service was developed so that users can use the pipeline to
design specific PCR primers that can distinguish microorganisms by PCR amplified
fragment lengths.

Part 1l
Horizontal gene transfer (HGT), also named lateral gene transfer (LGT) event is
usually discovered between prokaryotic species. This gene transfer event could
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provide novel characters for the receiver species and thus increase its fitness. In this
study, we developed a new algorithm that can extensively identify HGT events in a
target species by comparing other reference genomic sequences. We used Stigmatella
aurantiaca as an example. In the end, the identified HGT candidate genes would be
verified by comparing their phylogenetic trees.

B 4t

Ff8 8%~ 16S IRNA ~ tRNA ~ # F8 ~ PCR ~ -k T ik %]k 4

identification of microorganism; 16S rRNA; tRNA; genome; PCR; Horizontal Gene
Transfer; Lateral Gene Transfe
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al. 2005; Meyer et al. 2009) ~ DNA gyrase (Wang et al. 2009; Wang et al. 2010) % &
FIFOAL 1T 5 2 FlFfcenifin o
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IR o €5 FF4A AL o Ft Aoreference genome i@ {5 > e
FE LY g AN tRNAscan(eI -Mabrouk and Lisacek 1996; Lowe and Eddy
1997; Schattner et al. 2005) 2 NCBI 16S microbial Database ¥ 15 7] » #&-
structural RNA >t JL 7188 ¢ ez & 0 21 o
P E &%) 4 v conserved region
HWyp b - HEFaRIfEF o> 471 J‘Ff@—@'ﬁ*é\mé 149 5 7| ¥ e ¢ structural
RNA #7 iz ¥ > & ¥ ixdpizt structural RNA pair .izgr]o‘fﬁj SR B R RLdF
¥ e % o 12 structural RNA pair shgedt £ §F & 50 base pair * % §2 5% 5 2 #4)
AR o gt R A ry P R FIRE A S e o P g RN 4
structural RNA pair sn 5 £ > @ * 5 &£ B 71+ $(multiple allgnment) E IR i
structural RAN pair 7 conserved region o
513 2% 3t
% 8 3| conserved region f& > JtAT G ¢ EFE I K513 ena B 5 Primer
Hunter(Duitama et al. 2009) - H 4p & 2% T _4c 7 :

Q)F= B 7lab] £ R 7 FE3 16 bp o

Q= B 7? B % ¥ i %3 3 1 mismatches -

(3)— M structural RNA# 5¢ 3 1B 3 5 Bal+ v 0 o

(4) PrimerHunter 7% #ck 2.

Melting temperature (Tm): 60°~ 63°

Product length: 100 ~ 2000 bp

#£ % — 4+ binding site #& iR
[ERE AN T S %\J'Lw’glpﬂ' fl"‘i‘fﬁﬁlér—]% JFg;JEJﬁ”“;%f’
e i%JL 51+ 8 F 3 non-specific binding site 7 @ i L %ﬁz?] °
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L e- s27% (Hash)
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site 3 » FTAHLEY o
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Gap(G): 3
BEAY-PEIF BB iifu&fiﬁiifﬁ
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EE L o EHMNT S x[%ﬁ;,‘ﬂf
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Stigmatella aurantiaca -k & £ Fli# % 4
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query ¥ 3 4L E & 7 BLAST - 243 NCBI Handbook Arit > fEaE R {8 a0 bit-
score TR kot e B2 R A T anfe R 0 Fpt $3E &S, aurantiaca 2.k )&
H A TR PN o hit > 2P g 2 bit-score f i H|ET3% A F Rl E o (7 T
BB APRTHEY ity P 4hie 7 all-against-all e05 5 0L TR S,
aurantiaca 2= 7L F] gt 3 F 8§ F itz K F]e BLAST hit - 551453 4+ ﬁé )
X-y fih > bit-score 5 fh } BcE LT Bl o dopt— KL BlE 0 Z E R A PR A o
S, aurantiaca 2- 78 F] 0 X #hik £ 2 f fE yﬁirhiﬂf?wf;é_ A - BEEAFET F
F B ien S aurantiaca A Fl et Bl { € A - BB o - HPFIRT o BEAR T
P ehZ 1€ 3 # I ehyw it > v &S, aurantiaca ﬁ#ﬁé X e (L pEERF S,
aurantiaca £ = & y cri4 it pERF 20 [ et (B 3% AU 20 F]pt & bit-score 4%
i B Bheha # s 6 AR - RUEw F st o 4ok X - @ S aurantiaca
ﬂﬁﬁ%ﬁﬂ—ﬁﬂﬁwéwﬁ4Lliﬂﬁ@mﬁ,gm-@#ﬁﬁs
aurantiaca s4 - PFERF R At R T A TSI 25 0 GA TR PR T
i sy FHE R 2 b2 % outlier - A5 {1 mpﬁ;f~gﬁ%wﬁ
PREEFS A VRS Y REFZEE BE L p «h Mahalanobis distance -
distance %%t i e ¥ f+ ek F|gh(outlier) i 27 s A4 kT A FEA R % m
G o PN LEERAFITREAEL > 2N ¢ PRI ATIEE A
A TR 7 R B0 41% CLUSTAL W e MEGA #5511 fif 81 5 40 1+ 3700 e
pH G F AT R A (S PE 10 BT AFESZ AT BHEBRZA
Fler B EES b fE S AT R A R BT R ) 0 ({a f H e R R R R
Wi LR T AT L AR AFIESBIRG -

BEAAHE
AFEFERE T - BATENFEE 0 B FE 2 41* R4 0 structural RNAs % F1RF
FERITLE - ARPA S 7 o @:}ﬁ Koo TE g $?T§m1§ LERICE SR W
ApEAPEETL o AAFTY A - R AFE R
RenQe T IRIF > ViR TR* Fp 7ot BRPASFAFAIL  HEHE
ﬂmCR“+’Fﬂ@F§#{$%o
13‘—7'\'};r PR ER ’J%’Lﬁﬁ&ﬁméﬂfﬁﬁ.;njﬁ F'j:# ECA /ﬁw/2‘3‘£®
;f% wehg goctt s PENEEFHORFILABMKLP PR EL R AL
RS HRAATFIMIAE P FEARY PV ERARDTE R E 2 E
El g fE P E 7 - il 3 (MGIU_M23s f= MGly_M23s > 4T £ )2 7 &
Lactobacillus ##&(L. brevis ATCC 367, L. gasseri ATCC 33323, L. casei BL23, L.
plantarum WCFS1, L. rhamnosus GG, L. delbrueckii subsp. bulgaricus ATCC 11842,
L. acidophilus NCFM)i% i B & Aol 4 F a2 590 7 A 17 Rk o

Primer pair Forward primer(5” -> 3°) Reverse primer(5” -> 3°)

MGlu_M23s CCGTACGGGATTTGA | CCTTAGTACGAGAGG
ACCCA ACCGGGA

MGly_M23s ACCATGGCAAGGTGA | CCTTAGTACGAGAGG
TGTTCTAC ACCG

ABTARTE ) 2ERL PCRAFERAT R - B¢ B hagd 00 84p
RIAR T RRY %I HEdpaa ~bcz BR 0 d 3 primer FRHLE
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@At gAY RS
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dFEEIGESE o ®d 3B primerx= 23 PCRF BTV HR-THF F
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MGlu_M23s MGly M23s
A 123 456 7NCM1 23456 7 NC

B Lane Organism PCR 1 (primers MGlu PCR 2 (primers MGly and
No. and M23S) M238)
1 Lactobacillus brevis 676 1891 738
2 Lactobacillus gasseri 787 2804 793
3 Lactobacillus casei 1887 2002 810 915 1218
N Lactobacillus plantwrum | 696 2346 1123
5 Lactobaciilus rhamnosus | 1883 806 824 1127
6 Lactobacillus deibrueckii | 780 882 ~1400 493 633 -~600 ~900
7 Lactobacillus acidophilus | 1451 1573 ~700 804
8 no template control
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The Role, Function, and Conservation of Upstream Open Reading Frames in
Human

Yi-Chiao Fang, Arthur Chun-Chieh Shih, Yeong-Shin Lin

1National Chiao Tung University, Hsinchu City, Taiwan, 2Academia Sinica, Taipei,
Taiwan
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Upstream open reading frame (UORF) is an open reading frame whose start codon
(Upstream AUG, UAUG) locate in the 5’UTR of an mRNA. Upstream ORF may
affect the translation of main coding sequence by interfering the start of its translation.
Although about half of known human transcripts contain at least one uORF, we don’t
know what roles uORFs play and how uORFs function in human. By analyzing the
significant terms of Gene Ontology, we found that uORFs play important roles in
metal ion binding and regulation of cellular processes, especially in the regulation of
transcription. A UORF that interfere the translation of main coding sequence must be
recognized by the ribosome on their uUAUG. The features of uUAUGs decide which
UAUG may be recognized frequently. Beside the uAUG, there are several known
features of UORFs that affects the starting of translation of uORF itself and the re-
initiation of translation of following ORFs. According to these features, we can
estimate how the main coding sequence of an mMRNA is affect by the uUORFs starting
from 5’UTR. We found that dozens of uORFs that frequently affect the translation of
main coding sequences are starting from a conserved uAUG. Our results suggest that
UORFs may be conserved for their regulation functions and also influence the protein
expression of many genes, play an important role in human.

Aspergillus genes found in Zea Mays shotgun reads

Chun-Lin Wang, Yi-Pei Ho, Chien-Chi Chen, Shih-Hau Chiu, Li-Min Sung, Tsu-pei
Chiu, Yeong-Shin Lin

Institute of Bioinformatics and Systems Biology, National Chiao-Tung University, 75
Po-Ai Street, Hsinchu, Taiwan,

Bioresource Collection and Research Center, Food Industry Research and
Development Institute, 331 Shih-Pin Road,

Hsinchu, Taiwan

Aspergillus species play an influential role in medical, agricultural and commercial
areas. We retrieved the predicted Aspergillus open reading frame (AORF) sequences
of three species (A. fumigatus, A. nidulans and A. niger) from Aspergillus Genome
Database and performed TBLASTN analysis against NCBI Whole Genome Database.
Surprisingly, we found that some of the AORF sequences were highly conserved in
the Zea mays genome and EST shotgun reads. There are at least two possibilities to
account for this phenomenon: (1) Horizontal gene transfer events might happen
between Aspergillus and Zea mays. (2) Aspergillus-contaminated samples of Zea
mays were used for conducting high throughput sequencing. Our further analyses
indicated that although these AORFs hit Zea mays EST reads, we could not map them
to Zea mays genome draft. At present, we postulate that the Aspergillus genetic
material found might be unexpected contamination in Zea mays since Aspergillus sp.
is usually found to live with crops. Furthermore, we performed Gene Ontology
analysis and found that many AORFs were related to primary metabolic processes
(e.g., carbohydrate, lipid, protein, or amino acid) while some others may have cation
transmembrane activity. This unintended finding is important since it provides direct
evidence for the expression of some Aspergillus genes in crops. Further studies could
be useful for Aspergillus related researches.

The horizontal gene transfer events in the genus Aspergillus
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Yi-Pei Ho, Chih-Hang Chen, Yeong-Shin Lin
National Chiao Tung University, Hsinchu, Taiwan

Horizontal Gene Transfer (HGT), also called Lateral Gene Transfer (LGT), plays an
important role in evolution of prokaryotes and part of eukaryotes. HGT is the
nonsexual process of genetic material transfer across species. In the phylogenetic
view, the tree will show a network-like diagram distinct from the vertical transfer. It is
well known that HGT events occur frequently among prokaryotes that can often
increase fitness to colonize new environment. The common transfer events that people
often mentioned is developing drug resistance. However, as genome sequencing era
coming, HGTs found in eukaryotes increasingly. HGT events may explain some new
traits of organisms and even new disease to human, animals and plants. There are
several approaches, which based on genome-wide features, sequence similarity and
phylogeny incongruence, can screen out potential HGT cases. Since, there are
different possibilities that can contribute to the gene anomalies, HGTs should be
confirmed by different approaches, especially phylogeny analysis. In this study, We
find one HGT event, transferred from fungi to Stigmatella aurantiaca. From the
analysis of phylogeny and genome characteristics, the orthologous gene of
Aspergillus clavatus is the most closed gene sequence to the HGT gene,
STAUR_2131. To find out where the sequence come from and any other gene take
part in HGT event, we perform a large-scale scan for further study.
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