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50 Best Jobs in America for 2020

Best Jobs v ‘ ‘ 2020 v ‘ United States v Share o @ 0

Job Title Median Base Salary Job Satisfaction Job Openings
#1 Front End Engineer $105,240 3.9/5 13122 ‘ View Jobs ‘
#2 Java Developer $83,589 3.9/5 16,136 ‘ View Jobs ‘

Data Scientist $107,801 4.0s5 6,542 ‘ View Jobs ‘

#4  Product Manager $117,713 3.8/ 12,173 ‘ View Jobs ‘

#5 DevOps Engineer $107,310 3.9/5 6,603 ‘ View Jobs ‘

#6 DataEngineer $102,472 3.9s5 6,941 ‘ View Jobs ‘

#7 Software Engineer $105,563 3.6/5 50,438 ‘ View Jobs ‘
#22 Electrical Engineer $77,035 3.7/5 7,756 \ View Jobs l

https://www.glassdoor.com/List/Best-Jobs-in-America-
LST KQO,20.htm



50 Best Jobs in America for 2019

Best Jobs v 2019 v ‘ ‘ United States v ‘ o o @
Job Title Median Base Salary Job Satisfaction Job Openings

#1 DataScientist $108,000 435 6,510 ‘ View Jobs ’

#24 Electrical Engineer $77,000 3755 7,191 ’ View Jobs ’

https://www.glassdoor.c
om/List/Best-Jobs-in-
America-
LST KQO,20.htm
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Pipeline

Input Output
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RNA
- * Deep learningis & ;= & s 4f B 42
Ex. 7f RpiRNA targets (% & vs. % € 5 &)

CNN MLP
- Neural network
= 3= O O
d = Le \
3 | =|/|8 O O]\
piRNA o é rg O
TTIGCTGACA g c > \ 5 O )
PRUETAEEE 3 J 85 gl O] \| 10
So \ 3] 'l
Shared .‘1‘ 5‘8 g O 19| " O Binding
filters -z 2 3 »OYr % JO " \intensity
K
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Targeting site .\ g c? a .,1' - \ O
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pirScan
http://cosbi4.ee.ncku.edu.tw/pirScan/

pirTarBase
http://cosbi6.ee.ncku.edu.tw/piRTarBase/



Input page of pirScan

pirScan: a web server to predict piRNA targeting sites and to avoid transgene silencing

Scan ceens = piRNA target sites in your sequence

Input your DNA (without introns) or spliced RNA sequence:

agttttactttttcgcttttcg ATGGCACCTCCACAAGTAAGAAGGTCCGCTAGGTTAAGCAAGAGA
TGCCAAGAAGAAAAGGTTAAGCTTCAGAAGAAAAATGTCGGATTTAAGGCAAAATCTAA
GTCGGCTAAAAAGAGTAATAAGAAATTCAAGAAAGCTGCCGCTCAAAGACAAAGCCCAA
TTGACATCGTCCCACAACACGTGTGCTGTGACACAGACGTTTGCAAGGCTGATGCCTTGA
ACATTGACTACAAATCAGGTGACTGTTGCGATGTCCTTGTCTCCGAAGGAGGTTTCCTTGT
GAATGTCAAGAGAAATTGTGGCACATTCCTTACCGCCAACCATTTACCATCATCAAAATTC
GCGTTGGCTCAGTTCCATGCTCATTGGGGAAGCAACTCGAAAGAAGGATCCGAGCACTTT
TTGGACGGAAAACAACTTAGCGGAGAGGTTCACTTTGTATTCTGGAACACCAGCTATGAG
TCGTTTAATGTGGCACTCAGCAAGCCCGATGGATTGGCGGTTGTTGGAGTCTTCTTGAAGG

ARAAARAAATASAATAASA ATTA S, AT AT r ATAC A A CACTErC AN AR r N e

Specify your sequence name:
RO1E6.3a_spliced +UTR

Specify coding sequence (CDS) region:

Whole input sequence ®© |23 - 865 None

=

Default Setting

Number of mismatches allowed at seed region:
o number of non-GU pairs < 0¥

o number of GU pairs < 2 ¥

Number of mismatches allowed at non-seed region:
o number of non-GU pairs < (2 ¥
o number of GU pairs < 3 v

Total number of mismatches at seed & non-seed regions < 6




Output page of pirScan

8 Identified piRNA target sites (Graphical View)

e = cos [ 3 UR B oiRNA
1I 510 1(])0 HISO 290 2?0 3(:)0 3?0 4€I)0 4?0 590 5?0 GCl)O 6?0 7([)0 7.]50 8?0 B.?O 990 9?0 10[00 10.50 TO|92
1 I ]
HE B [ ] [ ]
= =] =]
° go ° . 2
8 Identified piRNA target sites (Table View)
Show |10 v | entries

non-GU mismatch
targeted

GU mismatch mismatch at the 1st position of piRNA | | seed region
# non-GU #GU # non-GU #GU

ion i ition i i tch i tch i tch i tch

piRNA re'glon "™+ & mismatches pos.l S ml.sma et ml.sma e .mlsma . !msma G pairing (top:Input sequence, bottom:piRNA)
input piRNA in seed in seed in non-seed in non-seed

sequence region region region region

5' GUAAUAAGAAAUUC|AAGAAA|G 3
21ur-11812 3 141-161 5 1,5.14,1520 0 1 2 1

3' CGUUAUAAUUUAAG|UULUUU[U 5°

8 Identified piRNA target sites (Sequence View)

Lowercase/Uppercase text indicates UTRs/CDS

non-GU mismatch GU mismatch

mismatch at the 1st position of piRNA | | seed region ™1 Codon
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Example 1
Using microarray to study cancer

Cancer Cells Mormal Cells

RNA Isolation
v v
mRNA mRNA
Reverse
Transcriptase
Labeling
v b 4
A :)F;RD: AFFYMETRIX "Red Flourescent" Probes "Green Fluorescent” Probes
i 2 T Iy .
lm N’h H"l M'l I Combine Targets
Ger 2Chip
Hybridize to
Microarray




Using mathematical
models to reconstruct
gene regulatory networks
in normal cell
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Using mathematical
models to reconstruct
gene regulatory networks
in cancer cell
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Edges appear in the

normal cell but not in the
cancer cell

Edges appear in the
cancer cell but not in the

normal cell
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These edges suggest candidate gene-gene interactions
which may be related to cancer formation



Example 2: Gene regulatory
networks in Sea Urchin embryo
early development

. i { Ubi
Maternal and Early Interactions LiCl S e At

13 frizzled ;
b e Py R of mic
Marcpl PGS
ECNS {nB-TCF
& pr [
Wnt8
—— Micr/Nuc Mat Otx of o Mat Otx —Aed ks
= i unkn mat activ %
g o Q
unkn pme rep—l unkn mes/end rep unkn vegetal activ

Ubi Ubiq Ubi PN
s T P o
- SoxB1 SoxB1 e "'5‘ ‘ Rep of Wnt8 Wnt8

r ES Ubiq . Krl Krox @ Otx [

Mm..\OSu(}n;N“' | _(18hrs) ~

Krl [] B
3 ] ™ R of mic Mesoderm HI I ‘ J ’ AL
o Pmarl Ubiq . Ubiq A48 ‘ —-—r—— = ,
hia SU(H) I— o Bra FoxA Gatall Krox
PMC BES 3 ¢
Hnf 6 Delta | -0 Delta Endoderm Hox11/13b
Ubiq Nrl S ! l H F
e Ganfabe) . ‘7 _i’ GataE
Ubiq GataC (oral) F\A'e - FoxB
e )| | « I | B
Eis1 Alxt Notch : I 'I"‘ T &=
EE [ unkn mes activ i ¢ ! Ul

= e N B Hnf 6
|[.__1 : Hox11/13b
' i) [ l 1 =t FoxA
Dri FoxB Gse Nrl Veg1 Endo

T

|
i
'
'
i
i
T
I
|

| EpHx Msp-L  Msp130 : Sm50 SuTx CAPK Dpt Pks  OrCT Kakapo O CT Kakapo
I S I A ¢ 1 ¢ —'pmy — —r L L1
Sm27 Sm30 CyP  Ficolin FvMol,23 Decorin Apobee  Gelsolin Apaobec Gelsolin -~ Endol6

Currant Opinion in Genstics & Davelopment

from Current Opinion in Genetics and Development 2004, 14: 351-360



Maternal and Early Interactions

Mat cff
+ ECNS
Ot O

Micr/Nue Mat Otx

o)

Maternal and Early Interactions

Matepl  §

t ECNS 4
O -0

Micr/Nuc Mat Otx

[
=

Pmarl Ubiq
Ubiq 1 ,
A PMC -

TInf 6 Delta o)

Ubiq
&
‘ Ubig

TBr

Etsi Alx1

Maternal and Early Interactions

Micr/Nue Mat Otx
unkn pme rep
Ubig _I
ES
[ ]
g
Ubia 7™ mI“l
q
4
PMC s
Inf 6 - Delta O
*
Ubig Nl
B " Ubig
TBr '|1 +
Etsl Alxl

'l_'_l_z

Dri

SmS0

CyP

from Current Opinion in Genetics and Development 2004, 14: 351-360




Example 3: Metabolic networks

Adenasine
Adenine
Guanosing
Guankneg

. -metabolism Ribulose-GP
Incsitol : I

phosphate D3 i Haemaglobin
Vitamin B12

ISucm@e

[Coltzose e Giscoss-
Chiorophyll
Cellulose ﬁ sucroge
metabolism

'Giutan&aie- amino

acid grou
Starch an : .
meta Amino suoars metabolism
|Glutamate ) Proline |

rea
Uracil | uTP ytosine] CTP
Thymine| dTTF cor | dcte

from Wiki



Carbohydrate Metabolism

3.3

Trehalose

gene expression changes accompanying the
metabolic shift from fermentation to respiration

from Science 1997, 278: 680-686

Glyoxylate
Cycle

Acetyl-CoA®

Glucose

B hi
UDP—GLU EE |ng Debranching
== Glycoge
4, 4

6.1
|
GLU-6-P = n-t
=R PGM2
5.8
% Pentose Phosphate
2.2

GLU-6-P—™ pathway, RNA, DNA,
Protelns
[ PGI1]

FRU-6-P

' 25

FRU-1,6-P
2.4

Glycolysis /
GA-3-P gluconeogenesis

— Oxaloacetate

e

9.

3.3
[ ENOT |
- [ENOZ| 2.4 Ethanol
m PCK1 . &3
3.3
Pyruvate —{PDC1,56— Acetaldehyde
PDA1,2 12.4
ST | teoy AL v,:a
PDX1
13.0
—Acetvl-CoA<—!_m Acetate
|
9.4
h.Oxaloacm

o o

is.o
E!J:ﬂl TCA Cycle
Isocitrate Glyoxylate 37 X

a-ketoglutarate
5.6

5.8
KGD1,2
Succinate [ LPD1 |

52




Example 4: Bio-database construction

Search Help Statistics About us Contact

T S TR

YPA (Yeast Promoter Atlas) is a repository of promoter features in Saccharomyces YPA is selected as a featured article—
cerevisiae. It intergrates various resources (including promoter sequences, TSSs, TATA the top 5% of papers in terms of
boxes, TFBSs, nucleosome occupancy, DNA bendability, TF-TF interaction, and gene originality, significance and scientific
expression data) and provides a comprehensive view of the promoter regions. Please excellence—of MNAR.

check the settings before using YPA.

YPA version 1.5 is released
Go This release recovered 485 TATA
Advanced search boxes hidden in the revision of YPA
1.1 and updated interaction data.
more...
By genomic coordinate
Go YPA version 1.4 is released
This release updated interaction

By chromosome o .
data and provided information of TFs

By regulatory element

TEBS (transcription factor binding site)

without TFBS information. more...

YPA version 1.3 is released
This release updated interaction

data. more...

Darby Tien-Hac Chang, Cheng-Yi Huang, Chi-¥eh Wu, and Wei-Sheng Wu, "YPA: an

inteqrated repository of promoter features in Saccharomyces cerevisiae”, Nucleic

Drevious News...
Acids Res. 2011 39: De47-D652.



ORF organization

IT1:60735 11:599818
T35 IUTR tart codon coding region stop codon 3TUTR
e 21 s18 935 ™ 1605
5'UTR start (TSS) II1:60755
Start codon (SC) 11:60735
Stop codon 11:59818
3'UTR end 11:59748
Back to top
Promoter map
BO736 463 61195
+20  +1 =100 =200 =300 =) 443
SC-1 TSS
2 YBLOSTCC-) YELOSEL
o — | e—
b= (-2
)
2
- N —— || ] -
YPO
In witro
Galactose
Ethanol
g MacIssac
e & st oW
Rﬂi w1
Tpl SwizsRegulon
E Rapl Tecl
= J
"]
@ MYBS
L
=
m5°UTR coding region O 3°UTR nucleosome-occupied region W rigid OMA region | TFBS THTA box
Sequence map
—-443 AATATTTGTA TTGTTTTATG TARTTATAAT CTTAAGCTTG CAATACCAAT CACTATTACC ATGTTAATGA TCCCCCAGAT AAAAAGACAA GACAGAGCAT —3dd
343 ATATCAGACT ACATTAACAT CTGTACACCC CCARCTGCTT TGAAAAAACC CATGCAGTTA TTATTTTCAA CAGACCAAGT TTTTTTATCG CTTATCCGGC —2d44
Sfpd HI Sfpd
Fhli MI
-243 TCACAGAARCE AGCCGTACAA CCGTCATCAG ACTTGCATGGE AAATGTTGAA AARGAGGTAA ARAAGAAAAT ATCAAACCCA AACACGCTCG GGCTGAARAAA -144
Tecl SR Fapl SR
Sepl iH|
Fapl MI|
-143 TTAATATGEL AGGAAACGAA CTGTAGCCAT AATGTACCTS TTCCCGCTAA TAGTAATACC ATCGTATTGE TARGGTTAGT AGCTAAARAT CTCTTACTTT —dd
MI
TS5 start codon
-43 CTTTATTTTG ACTCTTAGGT CTTACAAGCA ATACAAAACC AACH 20



Example 5: Bio-server construction

Gene sets for comparison

Gene set 1

YEPR1E9W
YPLOG4C
TMLO74C
YEROL1HC
YDL101C

TERO48W
YORZZ4C
YTLEZ44C
TDR197W
TDLOY4C

YPLZE3C
YNROZT7W
THRZ07C
YDR196C
TCROT9W

YPL1a0w
YMREO49C
TER1A3C
YDROI1W
YTCROVZC

Miscellaneous

m FDR | <005 «

m 50 term [ =5 w

m |oad sample gene sets to analyze

m See the result of IESE genes vs, rESE genes

Gene set I1
® MNone
O User specified

YTEL1Z1W ¥YLROO1C
YCROO4C ¥YMLOO4C
YTELOGTW YERZ09C
YTNL134C ¥YOLI151W
YTEL103C YDL1Z4W

YHL1E83C YNLZ241C ”~
YELOGSC YLRZ20C
YDR453C YMLI131W
YOL150C YERO11C
YTMEL73W-A YMRL73W

O TATA (Basehoar et al. 2004)

O TATA-less (Basehoar et al. 2004

O cell cycle (Spellman et al. 1998}

O essential (Yeast Genome Deletion Project)
O JESR (Gasch et al. 2000}

O rESR (Gasch et al. 2000)

O OPN (Genorme Res. 2008)

O DPN [Genome Res, 2008)

Reset | » Analyze




Analysis summary

-p,025 |
—0,0d
.
—o.8a
0,048
o5
0055
0,05 - - = )

SEbO 700 -E0 300 -dod -3on 200 -lod 0 de
Pestbion relative to the T35 (bad '

Berdabi ity

| 1059.77+£102.66 (mean+5D) 74.71+94.17 (mean+5D)

= [....-D:.................m com oo 0 ®

- }—D---——_ & R A0 SHE MG O 8 0 8 a o
T
[

T T T T T T
100 2nn aon 400 oo a0

SUTR length (bps)

=10 =T =
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GD library, Java script,

Summary
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(Python, Matlab)

"‘ ’—’JPRBQZ F’Hyﬁ . 7

%‘3 72|J 2 ,}';z

i /Z‘Q IFL A= 1F(Python

R, Html, ---)



-
B

/
Jr=
\PF

4 4

N0

%_nr
it

‘,:ﬂ\

1 :ZHZ—"‘:}, I

‘F-:‘r‘



e -‘?F
|

.

|

g

AT HRIBRNAPFRT FTHRER A5 TR
w2 BARALEES Y3 w4 Pythonfg s ;
——x]}%-m}kqh AFHRZFAT ST E Y
’ﬁ‘ ZoZ B AERE 2 ZO%mSCI papers - &9 %

IR R IFL R B A EEFL xfrmiﬁ’,gj » 3.2018
&2 3 J'J", PSClenceﬁP T o E s T EERE R
R % - B i %% Sciencesd T 7!

. MAAAS Feb 15-19 2018 * Austin, TX il Institution: NATL CHENG KUNG UNIVERSITY
- _ e - - Login | My account | Contact Us

SHARE  REPORT
; : . : g Sci
@ The piRNA targeting rules and the resistance to piRNA Science: [NEN_—_G-
silencing in endogenous genes v .

Print Table of Contents
Advertising (PDF)

o Donglei Zhang ", Shikui T1.|3 , Michael Stubna’, Wei-Sheng Wu?, Wei-Che Huang®, Zhiping Weng”, Heng-Chi Lee' T
+ See all authors and affiliatios Classified (PDF)

. Masthead (PDF)
'J-Z'.'-'C-- F l J
v 5 :- .Jp. 587-592

3)0 Is
L I' L1 f_ ce.aac2840



