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1. Perspectives

The application works in two modes (perspectives). Each mode corresponds to one
of the two design steps of artificial microRNA.

First of prospects called "Data Load" corresponds to the first processing step. In
this mode, the application shows the window which provide tools for the
management of the data needed to carry out the next tasks.

To select the appropriate perspective, choose in the application main menu option

"Perspective" and then the interesting one from the submenu.

3, miRNA Studio p-- P ——- p X - =1 O

File Data Perspective

. MiRNAlength filter:

[j Draw ] I # Clean Data

4G, Process miRNA-target

miRna-target td details

Process preMicro

Micro td details | miRna-preMicro graph |

. miRNA Studio
File Data | Perspective |
v Data Load

Design Et

miRna-target td details

Save Statistic Data
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work progress

Figure 1. Window of Data Manager.
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The second menu option ,,Perspective” switches the application window to the next
processing stage and offers the necessary tools.

43, miRNA Studio

Eile Perspective

FASTa | AmiRNA | \

—— —— a [e=aicl |

1, miRMNA Studio

¥
<) (<) (¢) (x

File l Perspective I
Data Load

v Design

FASTa | AmiRMNA

Figure 2. Application window in design mode.

The AmiRNA Designer allows to import data from different extensions of MS Excel
(xls, xlIsx, csv), txt and files containing prepared earlier statistics. Imported data should
be prepared in accordance with the description of the input data
(www.cs.put.poznan.pl/arybarczyk/ AmiRNA/InputDescription.pdf).

To start the process of importing data, choose the "Data" option in the view "Data
Load". Then, from the menu select the format of the data you are interested in. You can

choose the data containing the miRNA, the targets and premiRNA.
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| miRNA Studio | e N T e——
File w Perspective

(] Load form Excel , miRNA

'_? Load form TXT » miRNA Target [] [B Draw J [&ﬁ‘fv Clean Data

3 Manage DB X icro td details I miRna-preMicro graph I

Figure 3. Import miRNA data.

 mRNAStudio e N B —
File | Data | Perspective

(] Load form Excel v miRNA

™% Load form TXT b miRNA Target D [I:I Draw l lpfj Clean Data l

Ei Manage DEI‘ Open miRNA T:argetflle. i | miRna-preMicro td details | miRna-preMicro graph |

Figure 4. Import target data.

4§ mRNAStudio . - ee—
File Lw Perspective

@ Load form Excel > l
'_: Load form TXT » 1 preMicroRNA [LE Draw l lfﬁ’ Clean Data ]

R Manage Db > icro td details I miRna-preMicro graph |

1 Open prenicro RNA file. ;

Figure 5. Import premiRNA data.

AmIRNA Designer allows the user to review and edit the data during the import process
itself.

At the beginning of the import process, the user can decide whether he or she is going to
edit the data.
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“, miRNA Studio | = 2 |
File Data Perspective

MiRNAlength filter:
[4_‘, Process miRNA-target l [ 4 Process preMicro |:| Draw ] [. Clean Data ] - &

miRna-target td details | miRna-preMicro td details | miRna-preMicre graph |

Pabieranie pliku

Czy cheesz otworzy¢ plik. czy zapisac go?

% Nazwa: ath-miRNA_test.csv
u Typ: Arkusz programu Microsoft Office Excel 97-2003...

Od: D:APPwrnaZ\doc

Otwsrz | [ zapisz
ELE V7 A——— o ane
B i gioune | Wetowionie | Ubledstrony | Formuly | Dane | Recenge | Wigok O o Skl p ed Itl ng
g Calibri RIETI 5S¢ Ogélne - [BFormatow. warunk. v @ Wstaw - X - ﬁ 1 ) )
G- B U AN B @3- % oo | B rormatyjskotabele - ¥ usui~ | (@] ﬁ pochodzace 2 Infemetu moga byc uzyteczne, ale riektdre z
w272 o | G | g S i moga by szkodive dia komputera. Jedl ie masz zaufania do
& a " W 4 I - e a. nie otwiera] ani nie zapisui tego pliku. Jalce iest zagrozenie?
Schowek Czcionka % | Wyréwnanie Lizba Style Komérki Edytowanie
A12 A S« | MI0000184 v
A B c D E F G H 1 E
1 Accession ID Sequence Maturel Acc Mature ID Maturel_Seq Mature2_Acc Mature2_ID Mature2_Seq
2 |MI0000184 miRL57a GUGUUGACAGAA| MIMATO000172 miR157a  UUGACAGAAGAUAGAGAGCAC
3 |MI0000134 miRLS7a GUGUUGACAGAA| MIMATOO00172 miR157a  UUGACAGAAGAUAGAGAGCAC
4 MI0000193 miR161 UGCUUGAUCUCG(MIMATO0006779 miR161.2 UCAAUGCAUU MIMAT000018 miR161.1 UGAAAGUGACU.
5 MI0000194 miRl62a UAGUUGGAAGAA MIMAT0000182 miRl62a UCGAUAAACCUCUGCAUCCAG
6 MI0000195 MiR162b GAGUGAAGUCGCI MIMAT0000183 miR162b UCGAUAAACCUCUGCAUCCAG
7 MI0000210 miR168a CACCAUCGGGCUC MIMAT0000198 miR168a UCGCUUGGUGCAGGUCGGGAA
2 MI0000381 miR169g UGCCUAUAAAUA(MIMAT0000911 miR169g UGAGCCAAGG MIMAT000031 miR169g*  UCCGGCAAGUU(
9 MI0001425 miR414 UCAUCAUUAUCAL MIMAT0001322 miR414 UCAUCUUCAUCAUCAUCGUCA
10 MI0005108 miR779 AAUGAGAGUAAU MIMAT0004323 miR779.2 UGAUUGGAAL MIMAT000393 miR779.1 UUCUGCUAUGUI
11 MI0008303 miR1886 GAGUGAGAGAAG MIMAT0007853 miR1886 UGAGAGAAGUGAGAUGAAAUC
12 MI0000184 miR157a GUGUUGACAGAAI MIMATO000172 miR157a  UUGACAGAAGAUAGAGAGCAC i. Save Statistic Data
13 MI0000184 miR1578 GUGUUGACAGAA| MIMATO000172 miR1S7a  UUGACAGAAGAUAGAGAGCAC T
14 MI0000193 miR161 UGCUUGAUCUCG(MIMAT0006779 miR161.2 UCAAUGCAUU MIMAT000018 miR161.1 UGAAAGUGACU.
15 MI0000194 miRL62a UAGUUGGAAGAA MIMATO000182 miRl62a  UCGAUAAACCUCUGCAUCCAG
16 MI0000195 miR162b GAGUGAAGUCGCI MIMAT0000183 miR162b UCGAUAAACCUCUGCAUCCAG
17 MI0000210 miR168a CACCAUCGGGCUC MIMAT0000198 miR168a UCGCUUGGUGCAGGUCGGGAA
18 MI0000981 miR169g UGCCUAUAAAUA(MIMAT0000911 miR169g UGAGCCAAGG MIMAT000091 miR169g*  UCCGGCAAGUUC PL E . ;‘f’ anll
19 MI0001425 miR414 UCAUCAUUAUCALMIMAT0001322 miR414 UCAUCUUCAUCAUCAUCGUCA
5109 MiR779  AAIIGAGAGIIAAL MIMATONNA29 miR779 2 GG nanG Y
- miiA testd 3 0 ——— T — 1
Gotowy | | LT O S—

Figure 6. Editing the imported data.

All the information connected with the application execution are displayed in the

console window. It can be used to check wheteher the input data are correct and the data

import process ended without errors.

erspective

i

miRNA-target l i >

Process preMicro

[:| T ] 4 CleanData | | Loaded miRNA file from:

MiRNAlength filter:

LRPPO.

Loaded miRNA file from:

J miRna-target td details | miRna-preMicro td details I miRna-preMicro)

D:\PPAma2idochath-miRMA_test.csv

Figure 7. Console window.
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All imported data can be deleted using the "clean data™ button. It applies to ,,Load Data”

perspective.

1, miRNA Studio — - - —— .
File Data Perspective

f. Process miRNA-target

l f. Process preMicro

: Draw l | # Clean Data | All data cleaned to continue please load agin.

iRna-target td details | miRna- T p———
mifna-targ etails | miRna-preMicro td details | mlI Clean recent data } |
e

Figure 8. Clean the data.

2. Generate thermodynamic details.

The next processing step is dedicated to determine the hybridization temperatures, and
to generate statistics needed in the second stage of design process.

Statistics can be generated by running the microRNA:target and preMicro procedures
separately.
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The message generated by the application when the statistics are ready is as follows:

“f1, miRNA Studio | = 2 |
File Data Perspective

Ig Process miRNA-target I I %, Process preMicro lj Draw I [.f Clean Data ] Al data cleaned to continue plezse load aginLaaded miRNA file fram: 2] MifthNAlength fiter

miRna-target td details | miRna-preMicro td details | mifna-preMicro graph |
Gene o 1 2 3 5 6 7 8 9 0011 12 13 M 15 21 2 22 24 25 26 27 28 29~
004 205 -25 216 156 -188 211 -21 -201 -187 -19 -188 -191 -189 -192 19 177 13 118 192 228 084 035 019 -0,

miR156a-"AT2G33810 0  -207 -273 -271 -235 -251 -251 -223 -235 -2 -2 -2  -227 -255 -227 -244 179 -023 -08 -182 -077 054 H
miRlS6g-AT2G33810 0 207 -182 08 044 152 251 223 235 2 2 2 227 255 227 244 179 023 08 182 077 054
miR1S6a-"ATIG27360 O  -207 -178 -176 -14 251 -251 -223 -235 2 -2 2220 o 288 -233 -29 -283 077 054
miR157a-"ATIG27360 O  -207 -273 -236 -18 -208 -251 -251 -223 -235 -2 - Dataloaded 271 -288 -233 -29 -283 -077 054
miRIS7A-"ATIG27360 O 207 -178 -176 -14 251 -251 -223 235 2 -2 - 288 -233 -29 283 077 054
miR156g-"ATIG27360 0  -207 -124 035 072 -094 -251 -223 -235 2 -2 - loading fle from: DARP\ma2\doc\Saved L271 -288 -233 -29 -283 -077 054
miRlSEhATIG27360 O 207 -178 176 14 251 251 223 235 2 2 data\MiRna- TargetTerneDymDetail.db 271 288 233 28 283 077 054
miR156a-"AT1GS3160 0  -207 -178 -176 -14 -251 -251 -223 -235 -2 -2 - data loaded 271 -179 -023 -0 -182 -D77 054
miR1S7a-"ATIGS3160 O -207 -182 -08 023 -143 -251 -251 -223 -235 -2 o 281 271 -178 023 -08 182 077 034
miRLS7d-"ATIGS3160 O -207 -178 -176 -14 -251 -251 -223 -235 -2 -2 271 -179 -023 08 -182 -077 054
miR1S6g-"ATIGS3160 O  -207 -126 031 087 -087 -251 -223 -235 -2 -2 - 271 -179 -023 08 -182 -077 054
miR1S6h-"ATIGS3160 O 207 -178 -176 -14 251 -251 223 235 -2 -2 — 271 179 023 08 -182 077 054
miR156a-"AT1GEG170 0  -08 -146 -144 -235 -251 -251 -223 -235 -2 -2 -2  -227 -255 -227 -135 044 -135 288 -233 -29 -283 -077 054
miRLSTa"ATIGESLT0 O 207 288 233 176 19 251 251 223 235 2 2 -2 135 044 016 135 227 255 2, 271 288 233 22 282 077 054
miRLS7d-"ATIGES170 O -0 -146 -144 -235 251 -251 -223 -235 -2 -2 -2 -135 -044 016 -135 -227 -255 -227 -291 288 -233 -29 -283 077 054
miR1S6g-"ATIGES170 O  -207 -319 -218 -182 -154 -251 -223 -235 -2 -2 -2 -227 -255 227 -135 -016 -044 -135 -291 288 -233 -29 -283 077 054
miRIS6h-"ATIGEG170 O -0 -146 -144 -235 251 -251 -223 -235 -2 -2 -2 -135 -044 016 -135 -227 -255 -227 -291 -271 WREE -233 -29 -283 077 054
miR156a-"AT5GS0570 0  -207 -178 -176 -14 -251 -251 -223 -235 -2 -2 -2  -237 -255 -227 -135 -016 -044 -135 -291 -271 233 -28 -283 -077 054
miRLSTa-"ATSGS0S70 0 207 -182 08 023 142 223 235 2 2 2 135 04 016 135 227 255 227 291 288 233 29 282 077 034
MIRLSTd-" Seemseeeeeesy 235 2 -2 -2 <135 -044 016 -135 -227 -255 -227 -291 271 £33 .29 -283 077 054

miR156g-" ey 235 -2 -2 2 -227 -255 227 135 -016 -044 -135 -291 -271 33 .29 283 077 054

miR156h-"! Save statistics 235 -2 2 2 135 044 0 : . ;

O wesion 222 a2 2w 2o Caleulations are finished with success
pisusmsanese n__on T oS 9509223 0o o s nwas

I ) $ Save Statistic Dats

work progress

Figure 9. The window with thermodynamic details.

Filter

“fy, miRNA Studio - [E=Eo x|
file Data Perspective

(% Proces mitatoget | | %y Procssprebicrs ] [ Oraw | [if Gl atn | ot claned 1o coninue plese oo agnosing e o D1 [ E—

miRna-target td deteils | miRna-preMicro td details | miRna-preMicro graph |
Gene ] 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29 -
-004 -205 | -25 -216 -158 -188 -211 -21 -201 -187 -19 -18 -191 -189 -192 -19 -167 -159 -163 -184 -191 -177 -136 -118 -192 -228 -084 035 0,19 -0,

miR156a-"ATARARE10 0 -207 -273 -271 -235 -251 -251 -223 -235 -2 -2 W 227 -255 -227 -244 -181 -155 -139 -238 -271 -179 -023 08 -182 -077 054 H
miR156g-"AT2 0 -207 -182 -08 044 -152 -251 -223 -235 -2 -2 X 227 -255 -227 -244 -181 -155 -139 -238 -271 -179 -023 -08 -182 -077 054
miR156a-"ATIG2Z7360R0  -207 -178 -176 -14 -251 -251 -223 -235 -2 -2 -2 255 -227 -135 -016 -044 -135 -291 -271 -288 -233 -29 -283 -077 054
miR157a-"AT1G27360 2207 -273 -236 -18 -208 -251 -251 -223 -235 -2 -2 -2 044 016 -135 -227 -255 -227 -281 -271 -288 -233 -29 -283 -077 054
miR157d-"AT1G27380 0 2178 -176 -14 -251 -251 -223 -235 -2 -2 -2 -13% 016 -135 -227 -255 -227 -281 -271 -288 -233 -29 -283 -077 054
miR156g-"AT1G27360 0O 2124 035 072 -094 -251 -223 -235 -2 -2 -2 -227 -255 -29 -135 -016 -044 -135 -281 -271 -288 -233 -29 -283 -077 054
miR156h-"AT1G27360 O 176 -14  -251 -251 -223 -235 -2 -2 -2 -135 -044 -016 W35 -227 -255 -227 -291 -271 -288 -233 -29 -283 -077 054
miR156a-"ATIGS3160 0  -207 2176 -14 -251 -251 -223 -235 -2 -2 -2 -227 -255 -227 -135Wg016 -044 -135 -291 -271 -179 -023 -08 -182 -077 054
miR137a-"AT1G53160 0 -207 g -023 -143 -251 -251 -223 -235 -2 -2 -2 -135 -044 016 -227 -25% -227 -291 -271 -179 -023 08 -182 -077 054
miRIS7d-"ATIGS3160 0 -207 -178 14 -251 -251 -223 -235 -2 -2 -2 -135 -044 -016 -135 -227 W55 -227 -281 -271 -17% -023 -08 -182 -077 054
miR136g-"AT1G53160 0 -207 -126 031 -097 -251 -223 -235 -2 -2 -2 -227 -255 -227 -135 -016 -0 135 -291 -271 -179 -023 08 -182 -077 054
miR156h-"ATIG53160 0  -207 -178 -176 251 -251 223 -235 -2 -2 -2 -135 -044 -016 -135 -227 -255 291 -271 -179 -023 08 -182 -077 054
miR156a-"ATIGES170 O  -08 -146 -144 -235 W51 -251 -223 -235 -2 -2 -2 227 -255 -227 -135 -016 -044 -135 271 -288 -233 -28 -283 -077 054
miR157a-"AT1G69170 0 -207 -288 -233 -176 -251 -223 -235 -2 -2 -2 -135 -044 016 -135 -227 -255 -22 -271 -288 -233 -29 -283 -077 054
miR157d-"ATIGEY170 0  -08 -146 -144 -235 223 235 -2 -2 -2 -135 -044 -016 -135 -227 -255 -227 -291 288 -233 -29 -283 -077 054
miR156g-"ATIGEG170 0  -207 -319 -219 -182 223 w235 -2 -2 -2 -227 -255 -227 -135 -016 -044 -135 -291 -233 .28 -283 -077 054
miR156h-"AT1GE9170 0  -08 -146 -144 -235 -251 -251 *-223 -235 -2 -2 -2 -135 -044 -016 -135 -227 -255 -227 -281 -271 -288" -233 -28 -283 -077 054
miR156a-"ATSG50570 0 =207 =178 =176 =1dn =251 =251 =223 =235 =2 =22 =227 =255 =227 =135 0,16 -044 -135-291 -271 -288 233 -29 -2:83 077 054
miR157a-"AT5G50570 0 0,8y AP3T4b 4 1 -223 -235 -2 -2 -2 -135 -044 -016 -135 -227 -255 3 & . 2 5 24 77
miR157d-"ATSGS0570 0 EﬁimA-L?sn-g It§5}:a§r§e§3 235 222135 -0A4 -0i6 -135 -227 -255 -227 tﬁeﬁiuéﬁab éﬁ aﬁidggeca I agé
miR156g-ATSGS0570 0  -207 -126 031 067 -097 -251 -223 235 -2 -2 -2 227 -255 -227 -135 016 04 -135 femperature ﬁgra&givens air
miR156h-"AT5G50570 0  -207 -178 -176 -14 -251 -251 -223 -235 -2 -2 -2 -135 -044 -016 -135 -227 -255 -227 281 271 288 233 28 283 077 0
miR156a-"AT3G15270 0  -207 -273 -271 -235 -251 -251 -223 -235 -2 -2 -2 -227 -255 -227 -135 -016 -044 -135 -281 -129 006 205 006 -139 -077 054
'ml(E1E7A,'I\TI(:1K'ﬂn n 2nN7 972 271 238 _I81 281293 738 T 2 ) ",‘1 IS NAA__M1A 13I8 277 988 7727 .2@1 170 0ANA N8 nna 130 _.Nn77_N8A ‘ - T
I ) r@7 Save Statistic Data I

wark progress

Figure 10. Description of the the window with thermodynamic details.
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The description of a table with thermodynamic details is presented above.

In the text box named "MiRnaLength filter", which is marked in the above Figure, user
should type the filter value in the format D, D or DD where d is an integer value (int).
This value represents the length of the molecules that will be considered for further
processing.

Eg. if the user introduces 19,20, 21-23 ranges, then the molecules of length
19,20,21,22,23 will be taken into account. The default filtering value is empty, which
means that all molecules are taken into account (no filtering).

Other statistical parameters not visible in the table such as: maximum value, minimum
temperature, next quartiles can be viewed by saving them into a file using the "Save
Statistic Data" button.

3. Graphical representation of thermodynamic data.

The application presents the results in the form of ,,box plot”/,,candle stick plot”. To
generate the graphical representation od the data select ,,Draw” button.

3, miRNA Studio = X

File Data Perspective

= 7 pr—— " T MiRNAlength filter
4, Process miRNA-target H 4, Process preMicro H T || Clean Data | loading file from: DAPP\rnaZ\dociSaved datalavgMiRna- : &

miRna-target td details | miRna-preMicro td details | miRna-preMicro graph

: |

Temperature Statisticks

144

Figure 11. "Draw" button.
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The box plot is generated dynamically and it is possible to freely zoom in and out the
interesting parts of the graph. The brief description of the plot is presented below.

0

03

-06-] b
0,9 III Kwartyl

15— IIK rty\(md ]
Apn|
21+

| kwartyl
‘ ‘ ‘ Min__
T I
16 1

I
12 14

Temperature Statisticks

8 20 2 24 26 2

Figure 12. The description of the elements of box plot.

5, miRNA Studio - ]
File Data Perspectve
= ; PPerah : . MiRNAlength fiter
4, Process miRNA-target 4, Process preMicro T Oraw { CleanData | losding file from: D:\PP\maZ\doc\Saved data\avgMiRna- 2 g
get td details | miRna-preMicro td detads| miR: Micro graph

Figure 13. Navigate through the box plot.
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4. Application database management

Generation of the statistical data can be time consuming especially for large instances.
Therefore, the application contains its internal database to which the user can save or
read the thermodynamic data generated previously.

This can be done through ,,Manage DB” option in ,,Data” menu. There are ,,Save” and
,Load thermodynamic details” options. The user should choose one of them and next
(similarly as in a case of data import) select the type of data he or she is interested in

namely miRNA:target or miRNA:premiRNA.

| mRNAStudio st TN M - |
File IDataI Perspective
Load form Excel >

'3

'_‘_‘: Load form TXT » [ S Process preMicro ‘ [ 5 Draw ‘ 4% Clean Data
:‘! Manage DB > f7 save termodynamic details » miRna-Target
Save processed data to file }jynamic details » miRna-preMicro

T J

File IData I Perspective
Load form Excel >

"% Load form TXT » { 4y Process preMicro | l E Draw #{ Clean Data
£} Manage DB » Q; save termodynamic details » Ena-preMicro e
L) load termodynamic details » miRna-Target

miRna-preMicro

l Load details data from file i

Figure 14. Application database management - menu.

The database initially stores the default set of statistical data. Saving the new set of data

will overwrite the previous one.
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5. Exporting the thermodynamic data.

The exporting data process is very intuitive. It is the same as in the case of writing
information to the database. It is possible to save data in default location or to choose

another one.

v “
where to save I = ]

:I Do you want to save file in locaton different that default?

Tak Mie

Figure 15. Data export.

Select ,,No” in the above dialog window to choose your own location of the file with the
exported data.

This file can be then used during the thermodynamic data import process.

6. Import thermodynamic data.

Importing data is done very similarly to the export process. Select the following

options: ,,.Data”, next ,,Manage DB” and ,,Load termodynamic details”.

The user will be asked then if he/she would like to import data from database or another

sources.

r 3

Loading Data —C—

Figure 15. Data import.
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Select ,,No” in the above dialog window to choose your own location of the file you are

to import.

7. Designing of the artificial micro RNA [MIRNA*].

The design process takes place in the ,,Design” perspective.

7.1. Load the file containing data in FASTA format

To load a file in FASTA format use ,,Load File” button in "FASTA" tab. The content of
the file will be shown in console window.

p Load File

4i|186516223|ref|NM_202954.3] Arabidopsis thaliana guanine nucleatide-binding pretein subunit beta (AGBL)
mRNA, complete cds

SEQUANCE:

UAGUCUCAGGUCAGAGAAGCCAUCAUCAACAUUC AACAAGAGAGCCGUGUUUGUGUCUUGACUGAUUCULCUCUC
AAGCUUUUUUAAUCUCUCUCUCUUUUCCCACGUAAUUCCCCCAAAUCCAUUCUUUCUAGGGUUCGAUCUCCCUCY
CUCAAUCAUGAACCUUCUUCUCUUCUAGACCCCACAAAGUUUCCCCCUUUUAUUUGAUCGGCGACGGAGAAGCCUA
AGUCUGAUCCCGEAAUGUCUGUCUCCGAGCUCAAAGRACGLCACGCCEUCGCUACGEAGACCGUUAAUAACCUCCG
UEACCAGCUUAGACAGAGACGCCUCCAGCUCCUCGAUACCGAUGUGGCGAGEUAUUCAGCGECGCAAGGATGUAC
UCGGGEUGAGCUUCGEAGCAACGGAUCUGEUUUGUUGUCGUACUCUUCAGGGACACACCGGAMAGGULUAUUCAY
UAGAUUGEACACCGGAGAGGAACCGGAUUGUCAGUGEAUCUCAAGAUGGEAGAUUAAUCGUGUGGAAUGCUCUAA
CGAGUCAGAAAACUCAUGCUAUUAAACUCCCUUGUGCAUGGGUUAUGACAUGUGCUUUCUCUCCAAAUGGUCAGU
CGGUUGCGUGUGGUGEAUUAGACAGUGUAUGUUCUAUCUUUAGCCUUAGCUCAACGGCGGACAAGGAUGGAACU
GUACCGEUUUCAAGAAUGCUCACUGGUCACAGEEGAUAUGUUUCGUGCUGUCAGUAUGUCCCAAAUGAGGAUGEC
CACCUUAUCACCAGUUCAGGUGAUCAMCUUGUAUCUUAUGGGEAUGUAACUACUGEUCUCAAAACUUCUGUULUY
GECGBUGAAUUUCAGUCUGGACAUACUGCUGAUGUACUAAGCGUCUCAAUCAGUGGAUCAAACCCAAACUGGUUU
AUAUCUGGUUCAUGEGAUUCCACAGCACGGUUGUGGGACACUCGUGCUGCAAGCCGAGCAGUGCGUACCUUUCAU
GEUCACGAGGEAGAUGUUAAUACGGUCAAGUUCUUUCCGGAUGGEUAUAGAUUUGGGACUGGAUCAGACGAUGG
AACAUGCAGGCUGUAUGACAUAAGGACUGGUCACCAACUCCAGGUCUAUCAGCCACAUGGUGAUGGUGAGAACGG
ACCUGUCACCUCCAUUGEAUUCUCUGUGUCAGGGAGATUUCUUUUCCCUGGCUAUGCGAGTAACAACACUUGEUA
CGUUUGGEAUACCCUCUUGGGAGAGUUUUCUUGCAGGUUGUAUUGGAUUUGEGAUUACAGCAGGAUUCACACAG
GAAUAGAAUAAGCUGUUUGGGEUUGUCAGCAGAUGGAAGUGCCUUGUGUACAGGAAGUUGGGEAUUCAAAUCUAA
AGAUAUGGGCGUUUGGAGGACACAGEAGAGUGAUUUGAAGAAGAULUAACGAAAGUAGGAGUCACGUCUCCAGU
UGUUGGUUAAUAUAUUCUGUAGUCGGGAAGUAAGEUUCGGUUUGUSGAAGGUGUUUGGUUUGAAAUAGUGEAG
UEGUUAGAAGAAUUARACUUCCCUUUUUGUAGUGUGCUUUGAUUUAUUUAUUUCUUCAUUGGGAACUAAACUCT
UUCAACACGCUACUCAAUGUGAAUUCUGUAALCAAUUGUGUACCCACCAGUCUUUACUUUACUAUCAUCUCUUC

[ & clean

Figure 16. FASTA file content in console window.
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7.2. Validation of the content of the FASTA file

In the "FASTA" tab, the tool for validation of the FASTA file is located. In the left part
of the window, the four default rules are displayed. Each rule is accompanied by a
description, containing guidance on its merits. The user decides whether the a given rule
is taken into account. Depending on his/her decision the rule should be removed from
the list (not taken into account) or left (will be taken into account). To remove the rule
from the list use "Delete™ button located by each of them.

Additionally, if the default rule set is insufficient for the user, he/she can add his/her

own set. Expand the panel located above the table of rules for this purpose.

4, miRNA Studio I— e - e =R
File 'Perspectwe
FASTa | AmiRNA
= o
af dean Load File
W = l I ..e

Nucleotide  Position i v

A 21 v ~
7 Description: Mowa reguta walidacyjna
U 12 Na 12. pozycji musi znajdowaé + . _ - ~
sie nukleotyd U el = @A ©CcO6 OU
Type: @ allowed © not allowed
C 2 he
Position: 10
- . o osition: l -
[+ Add I
Mucleotide  Position Description
~
u 12 Na 12, pozycji musi znajdowad  #
sie nukleotyd U

23:40

PL PO 3
&l 121008

Figure 17. Validation process.

After setting the parameters and pressing "Add" the rule becomes active.
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3, miRNA Studio

File Perspective

FASTa | AmiRNA

; Validate

Description ~
Targets

FAS_14:
AGAAGCCAUCAUCAACAUUCA
FAS_20:
CAUCAUCAACAUUCAACAAGA
FAS 84
UAAUCUCUCUCUCUUULICECA
FAS_88:
CUCUCUCUCUUUUCCCACGUA
FAS_00:
UUCCCACGUAAUUCCCCCAAA
FAS_140:
AUCUCCCUCUCUCAAUCAUGA
FAS_156:
CAUGAACCUUCUUCUCUUCUA
FAS_186:
AAGUUUCCCCCUUUUAUULGA
FAS_287:
CGUUAAUAACCUCCGUGACCA
FAS_335:
CGAUACCGAUGUGGECGAGEUA
FAS_376:
CUCGGGUGAGCUUCGGAGCAA
FAS_408:
UGUUGUCGUACUCUUCAGGGA
FAS_410:
UUGUCGUACUCUUCAGGEACA
FAS_439:
AGGUUUAUUCAUUAGAUUGGA
FAS 474:

v

Mucleatide  Position

A 21 v

X,
o

u 12 v

||
ollo

C 2 v

X
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Gi|186516233]ref|NM_202054.3] Arabidopsis thaliana guanine nucleotide-binding protein subunit beta (AGB1)
mRNA, complete cds

SEQUANCE:
UAGUCUCAGGUCAGAGAAGCCAUCAUCAACAUUCAACAAGAGAGCCGUGUUUGUGUCUUGACUGAUUCULICUCUC
AAGCUUUUUUAAUCUCUCUCUCUUUUCCCACGUAAUUCCCCCAAAUCCAUUCUUUCUAGGGUUCGAUCUCCCUCY
CUCAAUCAUGAACCUUCUUCUCUUCUAGACCCCACAAAGUUUCCCCCUUUUAUUUGAUCGGCGACGGAGAAGCCUA
AGUCUGAUCCCGGAAUGUCUGUCUCTGAGCUCAAAGAACGLCACGLCGUCGLUACGEAGACCGUUAAUAACCUCCE
UGACCAGCUUAGACAGAGACGCCUCCAGCUCCUCGAUACCGAUGUGGLGAGGUAUUCAGCGGCGCAAGGACGUAL
UCGGGEUGAGCUUCGGAGCAACCCAUCUGGUUUGUUGUCGUACUCUUCAGGGACACACCGGAAAGGUUUAUUCAL
UAGAUUGGACACCGGAGAGGAACCGGAUUGUCAGUGCAUCUCAAGAUGCGAGAUUAAUCGUGUGGAALGCUCUAL
COAGUCAGAAAACUCAUGCUAUUAAACUCCCUUGUGCAUGGGUUAUGACAUGUGCUUUCUCUCCAAAUGGUCAGU
CGGUUGCGUGUGGUGGAUUAGACAGUGUAUGUUCUAUCUUUAGCCUUAGCUCAACGGCGGACAAGGAUGGAACY
GUACCGGUUUCAAGAAUGCUCACUGGUCACAGGGEGAUAUGUUUCGUGCUGUCAGUAUGUCCCAAAUGAGGAUGCC
CACCUVAUCACCAGUUCAGGUGAUCAAACUUGUAUCUUAUGEGAUGUAACUACUGGUCUCAAAACUIUCUGUULUY
GGCGGUGAAUUUCAGUCUGGACAUACUGCUGAUGUACUAAGCGUCUCAAUCAGUGGAUCAAACCCAAACUGGUUL
AUAUCUGGUUCAUGCGAUUCCACAGCACGEUUGUGGGACACUCCUGCUGCAAGCCGAGCAGUGCGUACCUUUCAU
GEUCACGAGGGAGAUGUUAAUACGGUCAACUUCUUUCCGCAUGGGUAUAGAUUUGGGACUGGAUCAGACGAUGG
AACAUGCAGGCUGUAUGACAUAAGGACUGGUCACCAACUCCAGGUCUAUCAGCCACAUGGUGAUGGUGAGAACGG
ACCUGUCACCUCCAUUGCAUUCUCUGUGUCAGGGAGACUUCUUUUCCCUGGCUAUGCGAGCAACAACACUUGCUA
CGUUUGGGAUACCCUCUUGGEGAGAGUUUUCUUGCAGGUUGUAUUGGAUUUGGGAUUACAGCAGGAUUCACACAG
GAAUAGAAUAAGCUGUUUGGGGUUGUCAGCAGAUGGAAGUGCCUUGUGUACAGGAAGUUGGGALUCARAUCUAA
AGAUAUGGGCCEUUUGGAGGACACAGGAGACUGAUUUGAAGAAGAUUUAACGAAAGUAGGAGUCACGUCUCCAGU
UGUUGGUUAAUAUAUUCUGUAGUCGGGAAGUAAGGUUCGCUUUGUGGAAGGUGUUUGGUUUGAAAUAGUGGAG
UGGUUAGAAGAAUUAAACUUCCCUUUUUGUAGUGUGCUUUGAUUUAUUUAUUUCUUCAUUGGGAACUAAACLCC
UUCAACACGCUACUCAAUGUGAAUUCUGUAAUCAAUUGUGUACCCACCAGUCUUUACUUUACUAUCAUCUCUUC

Load File
i«

2349

L& . @ .
Bl 21008

Figure 18. VValidation panel.

Validation process starts throgh selecting ,,Validate” button. The panel containing the
validation results expands. If the user is not satisfied with the results, he/she can clear
the data using the "clean" button. The user must then reload the FASTA file and run the

validation process with new parameters.

7.3. Design procedure

To begin the next stage of the design of artificial microRNA, select the

»AmiRna” tab in ,,Design” perspective.

It is important to have undergone the steps described in the previous chapters of this

manual.

On the left side of the tab there is a panel where the user can change the default

parameters of the algorithm.
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The ,, Process 2nd stage” button starts the algorithm. This procedure is time consuming
and it is possible, that the tab will be temporarily blocked and the ,,AmiRNA
Preprocessing” message will be shown.

The results of the processing can be saved using the "Save Result Data" button, or
delete using "clean" button.

If there will not be any results generated for the selected parameters of the algorithm,
then the table will be empty.

fmRNASde . T WS s 44444 T’ST DT SRS =

File Perspective

f clean

- i Process
[ WS- 2ndstage
A

Id AmiRNA AmiRNA id AmiRNA AmiRNA® 4 | Parameters
Size of the package [i 10
amiR_FAS_56_6G_20G UGAGGGAAGAAUCAGUCAGG antyamiR_FAS_56_6G_20G_16L (CCUGACUGAUUCUUCUCUCAA
Relaxations [int]: 2
amiR_FAS_56_20G AAGAALICAGUCAGG antyamiR_FAS_56_20G_16U CCUGACUGAUUCUUCUCUCAA 7 :
inimal space [intl: 5
amiR_FAS 410 5U_18G UGUCUCUG UACGGCAA sntyamiR_FAS_410_5U_18G 15 UUGCCGUACUCUUCGGAGACA 3rd quartile increase [%]: 0

amiR_FAS_410_5U UGUCUCUGAAGAGUA 41050

antyamiR_FAS_410_5U_15G UUGUCGUACUCUUCGGAGACA

amiR_FAS_410_18G UGUCCCUGAAGAGUACGGCAA antyamiR_FAS_410_18G 156 UUGCCGUACUCUUCGGGGACA
amiR_FAS_483_5U_19G UCUCUCAUCUUGAGAUGCGCU iR_FAS 483 5U_19G_16  AC A |
amiR_FAS_483_50_19G UCUCUCAUCUUGAGAUGCGCU antyamiR. 35019616 AC —
amiR_FAS_483_5U_19G UCUCUCAUCUUGAGAUGCGCU antyamiR_FAS 483 e o T
amiR_FAS_483_50_19G UCUCUCAUCUUGAGAUGCGCU antyamiR_FAS_483_5U_19G . AC
amiR_FAS_483_5U_20U UCUCUCAUCUUGAGAUGCAUU antyamiR_FAS_483_5U_20U 16
amiR_FAS_483_5U UCUCUCAUCUUGAGAUGCACU antyamiR_FAS_483_5U_16G_21
amiR_FAS_483 50 UCUCUCAUCUUGAGAUGCACU antyamiR_FAS_183_5U_16G ag e p—
amiR_FAS 483 5U UCUCUCAUCUUGAGAUGCACU antyamiR_FAS 483 5U_21G ad ’ = ‘
smiR_FAS_864_6U_15G UGAUCUACUGAUUGGGACGCU antyamil_FAS 864 60 156 1€ GC
amiR_FAS 864 6U UGAUCUACUGAUUGAGACGCU antyamiR_FAS 864 6U_1G Gd
[ ' i., Save Result Data

PLa o o O

0
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Figure 19. Design process.
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