RiboCAT Quick Start Guide



 Press the Browse/Import button, select
a sequencing, minus, and plus FSA file,
and press open. The data will then
appear to the right of the buttons.

|. Data Import

Converted/Imported Files

ents:Research:2016:RiboCAT:2016-09-12 RiboCAT Most Up-to-Date Files:Minus.fsa
iments:Research:2016:RiboCAT:2016-09-12 RiboCAT Most Up-to-Date Files:Plus.fsa
arch:2016:RiboCAT:2016-09-12 RiboCAT Most Up-to-Date Files:Sequencing-ddG.fsa

Browse/Import

Copy Data
Clear Data Import

Clear RiboCAT




|. Data Import

 To transfer the data to the “StdAlign” ‘ : 1 1 0
sheet, press the “Copy Data” button. 0! Select Copy Specifi... -24
This should pull up a user form. Select g
the file name that corresponds to each Browse/Import sequencing Flle Name: B ¢ oo oncing-ddG.F| ¥
trace and the correct dyes used in M Ble Mamea: Y- sy [ -10
experiments (See dye table). Then — | e : 13
press “Okay.” The data should now be ' Plus. fsa hll [
copied to the “StdAlign” sheet under Clear Data Import | | Soerimenal Dye: Dye 3 -
the “Size Standard Raw Data” and 528 Srandard Dye: et - -1
“Experimental Raw Data” headers. Clear RiboCAT - iy,

Dve Table B Cansl Okay | 12
Dye I Blue Dyes |
Dye 2 Crreen Dyes ————————————— 14
et | Y B L

Dye 5 Crange Dyes
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Press the Pick Size Standards button
to complete the size standard
picking process.

This will attempt to pick the peaks
by first ensuring the largest two size
standards from the list are picked
correctly. Click “No” if the peak in
question is incorrect. The program
will then attempt to identify the next
most likely peak.

[1. Signal Alignment
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[1. Signal Alignment

« If the program is incapable of
identifying the largest two peaks, these
can be entered manually, and the
remaining peaks should be able to be
identified programmatically.

Pick Size Standards

itimize Manually Picked

Size Standards

ental Data
Minus Plus

Size Standard Peak Picking

Xnt

Align Data Show Unaligned Data
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Size Standard Alignment
Seq Minus Plus Xnt Seq Minus Plus

Xnt

Mim X

Range
nt

Max Xnt

Experimental Alignment

Seq

Minus

Plus

16
11
£
-5
-14

i
wow o m s Pk

=
L=
i
1 = |
I AT,

i
Ll | . ] [
RS Rl = - -V TR =R TR TR = R TS

- e
RE

i i
H&.@M;th}b;ku}vl—lll‘-?u}

=]

I B E

=
|2 1)

12
]

(W =]

20

40

&0

B0
130
114
120
140
160
1ED
200
214
220
240
250
260
2BD
300
314
320
340
360
IRD
400
414
420
440
480
A8
500
514
520
540

If necessary, data
manually entered
here

!

Un

000
5000
4000
3000
2000
1000

o

Ur

700 ¢
600 *
500 *
a0g
300 ¢
200 *°
100 ¢
nl

Ur

2500
2000
1500

1000

Pick ’i CaussFir_Minus ’i CaussFit_Plus ’i Scale_MNorm ’ FinalTraces ’i +£



When confident in the size standard
peak assignments, select the Align
Data button to align the Size
Standard and Experimental data.

Finally, check the quality of the data
and in the bottom right charts, select
an X, analysis range, and enter it
into the “Range” table above the
experimental alignment. Then press
the Truncate Data button.

[1. Signal Alignment

Allgn Dot

Pick Size Standards Hange
Min Xnt
Dnﬂm;::t:;;u;;::gu!d Trumscate Data Wax Xnt
Size Standard Peak Picking Size Standard Alignment Experimental Alignment
¥nt Seq Minus Plus Xnt feq Minus Plus ¥nt feq PAinus Plus
20 104 1184 11LH 1d £ = 53 10 2154 =34 1782
ol 1211 1325 1310 101 £ = 53 10.1 2154 =34 1584,
b 1580 1530 1234 1.2 21 = 53 10.2 1920 =34 1584,
=l 1545 1.4 1434 104 2l 25 =3 10.4 1920 hhd 1584
1 1,05 1914 1302 10.4 2l 25 EhL 10.4 1920 hhd 2134
114 1915 J15H Ju44 105 £ a1l EhL 104 1534 L2l 2134
120 1952 2124 2114 10.6 £ a1l 91 106 1534 L2l 22494
10 £194 LE41 L T 107 2l a2l g1 1. 1514 L] P 1
1i:0 2l Labi Zodb 108 2l 1] 1as 10.H 1514 Lbd JEHH
150 dhld 280l 2rbi 105 =1 =5 1002 10.5 1514 by Z5HH
il Pl S0 P 1L s 11 L = 1002 11 1754 blh Z5HH
£14 P K 2140 2147 11.1 L = Eh 11.1 1754 blh ZaHb
28U EEL) 2205 004 11.2 L = Eh 11.¢2 1754 blh ZaHb
i ALal =20 Z=dh 11.4 =i 3 -1 11.4 1700 oy Ll
£al LEAIE EAE T 2544 11.4 =i 3 -1 11.4 1700 o Ll
il a4 shah =hdlk 11.5 a4 o -1 11.5 1514 1 Ll
Pl A1 ZEhY R | 11.G =24 = a1 11.L: 1514 25 1365
E20H 314 g G 11.¢ =24 ¥ a1 11.¢ 1514 =5H 1365
314 b 2251 2255 11.H L ¥ = 11.4 1774 =5H 1544
220 2141 231k 220 11.5 1L L = 11.5 1774 ZEH 1544




On the “PreProc” sheet, Execute
Smoothing, Correct Baseline, and
apply the Signal Decay Direction in
that order. The smoothing and
baseline correction windows can be
adjusted as desired

[11. Preprocessing

Execute Smoothing

Signal Decay Corrected Data

5.0E-03 A
Correct Baseline
4.5E-03 H
Signal Decay Correction
4.0E-03 -
Smothing Window Size 1
Baseline Correction Window Size 35 3.86-08 1
Elast | 3.16E+06 G.06E+05 4.15E+05 ’
Signal Decay Corrected Data S
xnt Seq Minus Plus
43.6 #4.2E-05 = 4.GE-05 5.4E-04 2.5E-03 -
43.7 5.5E-05 5.2E-05 4. FE-Dwd
43.8 7.0E-D5 7.5E-05 5.5E-04 2.0E-03
43.9 T.GE-D5 1.2E-04 5.2E-04
44.0 F.2E-D5 1.7E-D4 B.2E-D4 1.5E-03 *
44.1 6.7E-05 2.1E-04 1.0E-03
44.2 6.4E-D5 2.2E-04 1.3E-03
44.3 6.2E-05 2.0E-Du 1.4E-03 sl
44.4 5.8E-05 1.8E-D4 1.3E-03
44.5 5.3E-05 1.4E-04 1.1E-03 5.0E-04 1
44.6 4. 8E-05 9. 8E-05 7.3E-04
44.7 5.2E-05 7.06-05 = 4.3E-04 0.0E+00 *
44.8 6.1E-05 4.9E-05 2.TE-04
44.9 6.5E-05 4. 7E-DS 2.3E-04
45.0 6.8E-05 5.9E-05 Z.4E-04
45.1 7.DE-D5 7.GE-05 3. TE-O4d
45.2 7.3E-05 1.1E-04 G6.3E-04
45.3 F.BE-D5 1.7E-D4 S.7E-Da
45.4 F.1E-D5 2.1E-04 1.3E-03
45.5 6.6E-05 2.2E-D4 1.4E-03
45.6 5.6E-05 1.8E-Du 2
- . | Dataimport | Stdalign|) PreProc | PeakPick | GaussFit_Minus | CaussFit_Plus | Scale_Morm | FinalTraces | + J7




Press the Sequencing Peak Pick and
Experimental Peak Pick buttons.

RiboCAT will automatically run
checks to inform the user of
erroneously picked peaks. To view
these checks and edit the peak list,
press the “Open Peak Editor”
button.

V. Pick Peaking

Sequencing Peak Pick

Open Peak Editor

Experimental Peak Pick
Seq Peaks Experimental Peaks
Xnt Y Minus Xnt  Minus ¥ Plus Xnt Plus ¥
| 47.8 5.8EE-04 45.5 2.21E-04 44.3 1.44E-03 I !

45.4 1.01E-03 46,9 3.84E-04 45.4 1.26E-03
51.6 1.01E-03 48.7 6.13E-05 4E6.8 9.73E-04
51.8 7.01E-D4 45.4 1.70E-05 48.6 1.4%E-04
55.4 9.34E-04 50.2 1.77E-04 45.3 2.36E-05
58.4 1.14E-03 51.0 0.98E-05 50.2 5.26E-04
5.7 9.03E-04 51.7 5.1BE-05 51.2 1.62E-04
EB3.4 0.56E-04 5.7 3.3BE-04 51.8 B.13E-05
BE.4 1.15E-03 53.8 6.87E-04 5.7 B.BGE-04
03.6 7.22E-04 54.8 2.66E-04 53.9 1.64E-03
or.5 F.ITE-D4 55.7 1.24E-04 54.8 7.15E-04
1004 D.69E-04 56.7 65.33E-04 56.7 2.11E-03
1027 7.13E-04 57.5 2.87E-04 57.4 B.74E-04
107.6 0.4T7E-D4 58.4 3.16E-04 58.5 1.09E-03
10097 1.04E-03 59.2 3.53E-04 59.3 B.85E-04
1128 O.01E-04 60.2 3.14E-04 60.1 B.25E-04
115.0 7.56E-04 61.3 1.11E-04 61.4 2.93E-04
117.0 7.72E-04 63.3 3.58BE-05 62.2 1.02E-05
1269 1.05E-03 64.3 1.81E-04 621.9 2. 72E-D4
1280 1.05E-03 65.2 1.95E-04 54.4 4.36E-04
139.4 1.02€E-03 GE.7 1.4BE-04 65.2 4.10E-04
147.3 7.94E-04 67.4 2.54E-04 66T 5.97E-04
153.2 1.04E-03 68.1 4.24E-04 67.4 5.62E-04
157.6 1.08E-03 69.8 2.3BE-D4 68.1 7.41E-04
15E.7 1.03E-03 70.5 3.3EBE-04 59.6 5.7GE-D4
159.8 1.11E-03 714 3.77E-04 70.5 B.31E-04
151.8 1.0&E-03 723 2.00E-04 71.4 BE.00QE-D4
167.5 1.0GE-0 736 4. 21 =85 s 3.3BE-D4

3
b | Dat.'llmp-m"r.i: SLdAIIgnJ_: PreProc

| PeakPick

CaussFit_Minus

Seq Peak Picking

1.5E-03 1
1.0E=03 9
5.0E-04 9
O.0E+00 —— v
40 45 50 55

— e ® Seq Peaks

Automated Experimental Peak Picking

1.4E-03 1
1.2E-03 4
1.0E-03 +
8.0E-04 +
&.0E-04 4
4.0E-04 4

2.0E=04 9

O.0E+00 ¥ ¥ ¥
40 45 50 55

GaussFIt_FIus.A: Scale_NﬂrmJ_: FlnaITrates":d}_




The “Minus” and “Plus” pages of the Peak
Editor contain lists of peaks that have been
identified as either too close together or too
far apart. The “Mismatch” page alerts the
user of peaks that have been identified in one
trace, but not in the other.

To view the peaks to change, the user can
click on a peak in the list and select “Go to
Peak.” This will center the screen on the peak
of interest. The user may then decide
whether to add or remove peaks from the
region. (Note: all warnings on the Mismatch
page should be alleviated before proceeding
to Gaussian fitting, but the same is not true
for the other two pages).

V. Pick Peaking

7 3 3RF04 51.E E_13F-05 I
: @ Select Peak and Press...  putomated Experimental Peak Picking
5 fanus] Pius | Msmatch |
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E' Hehum o Top [ionia
&l = Minus
& | LG9E-D4 745 2.48E-04 —_—




V. Gaussian Fitting

On the “GaussFit_Minus” and
“GaussFit_Plus” sheets press the
Calculate Gaussians buttons.

Assess the quality of the Gaussian
fittings for both traces and select a
continuous X, range corresponding to
quality fitting.

Enter this into the Min/Max X, table
on the “Scale_Norm” sheet.

Calculate Gaussians

Minus Gauss Chromatogram Minus Gauss Peak Values
Xnt Intensity Gausssum X Yalue ¥ Value slgma Area
4£3.6 4. GE-D5 3.5E-17 4£5.5 2.2E-D4 0.35 1.9E-D4
23.65994 5.2E-05 T7.2E-16 468 4. 0E-D4 .38 3.8E-D4
4£3.8 7.5E-05 1.3E-14 484 T.AE-05 246 B.5E-05
439 1.2E-D4 1.9E-13 4593 3.4E-DiE 0.55 4. TE-DE
£4.0 1.7E-D4 2.3E-12 50.3 1.7E-D4 0.38 1.6E-D4
£4.1 2.1E-D4 2.5E-11 51.0 0.4E-05 0.34 B.OE-D5
4£4.2 2.2E-D4 2.3E-10 51.7 5.0E-05 2.37 4. BE-D5
£4.3 2.0E-D4 1.7E-09 52.8 3.4E-D4 0.38 3.2E-D4
£4.4 1.8E-D4 1.1E-08 53.9 6.7E-D4 0.38 H.4E-D4
£4.5 1.4E-D4 6.3E-08 54.8 2.GE-D4 043 2.BE-D4
4.6 D.8E-05 3.0E-07 55.6 1.3E-04 J.496 1.5E-D04
£4.7 7.0E-05 1.2E-06 56.7 6.3E-04 2.35 5.5E-04
4.8 4. 9E-05 4. 0E-06 57.4 3.0E-04 2.34 2.6E-D4
£4.9 4. 7E-05 1.2E-05 58.5 3.2E-04 2.34 2.7E-D4
£5.0 5.9E-05 2.9E-05 55.2 3.5E-04 2.35 3.1E-D4
425.1 F.BE-05 6.0E-05 60.1 3.3E-04 J.38 3.2E-D04
£5.2 1.1E-D4 1.1E-D4 61.3 1.1E-D4 J.38 1.1E-D4
£5.3 1.7E-D4 1.6E-D4 63.0 3.7E-05 J.41 3.8E-05
£5.4 2.1E-D4 2.0E-D4 64.3 1.8E-D4 2.34 1.5E-D4
£5.5 2.2E-04 2.2E-04 B5.1 1.9E-04 2.34 1.6E-D4
45,0 1.8E-D4 2.0E-D4 bE. 7 1.5E-D4 J.38 1.4E-D4
£5.7 1.2E-04 1.6E-D4 674 2.4E-04 2.34 2.1E-D4
£5.8 6.6E-05 1.1E-D4 6E.1 & 2E-04 2.35 3.7E-D4
4259 &£ 4E-05 6.1E-05 65.6 2.5E-04 2.32 2.0E-D4
460 2.7E-05 3.3E-05 TG 3.4E-04 2.34 2.9E-D4
461 1.2E-05 2.5E-05 714 3.8E-04 2.35 3.3E-D04
&6 2.7E-05 3.7E-05 72.3 2.0E-D4 2.35 1.7E-D4
46,3 T7.3E-05 T7.2E-05 73.3 6.8E-05 d.39 6.6E-D5

Minus Gaussian Fitting
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V1. Reactivity Calculation and Sequence Alignment

On the “Scale_Norm” sheet, press the
Scaling and Normalization buttons to
complete the reactivity calculations.

Make sure to create a sequence file
that is formatted as a text file
containing only the RNA sequence on
the first line with no spaces.

Browse
Scaling Mormalize Align Sequence Sequence
ddn dda
Export Data EHE 1
RMISD
¥nt Values Peak Areas Scaled Areas Reactivity Seq Alignment

Mlinus Plus Minus Plus Minus Plus Area Diff Normalized MNumber Base
L84 46,8 B.5E-05 B.5E-04 9.2E-05 B.5E-04 T.GE-D4 4.6907

49,3 L84 4. 7E-DE 1.9E-04 5.1E-DE 1.9E-04 1.8E-04 J.1655

50.3 £9.2 1GE-D4 T.8E-DE 1.8E-D4 T.8E-DE -1.7E-04 4.0000

51.0 50.3 B.0E-D5 5.5E-04 B.7E-D5 5.5E-04 4.6E-04 24172

517 511 £ GE-05 1.3E-04 5.0E-05 1.3E-04 7.OE-O5 2.0720

52.8 51.7 3.2E-D4 6.3E-05 3.5E-04 6.3E-05 -2.BE-04 0.0000

53.9 52.8 b.4E-D4 9.2E-04 6.9E-04 9.2E-04 2.2E-04 2.2039

54.8 53.9 2.8E-D4 1.5E-03 3.0E-D4 1.5E-03 1.2E-03 1.0948

5530 54.8 1.5E-D4 B.OE-D4 LGE-D4 B.OE-D4 b.AE-04 J.5835

56.7 566  55E-04 20603 GOE-D4  20E03 | L4EDI | 12376 —1
574 574 2.GE-D4 B.3E-04 2.8E-04 B.3E-04 5.5E-04 14955

58.5 58.5 2.7E-D4 9.0E-D4 3.0E-D4 9.0E-D4 6.0E-04 1.5442

559.2 59.3 3.1E-D4 T.2E-04 3.3E-04 T.2E-04 3.9E-04 1.3544

60.1 60.1 3.2E-D4 T.4E-04 3.4E-04 T.4E-04 4.0E-04 03627

61.3 61.3 11E-D4 2.GE-D4 12E-D4 2.GE-D4 1.4E-04 d.1289

63.0 62.0 3. 8E-05 1.9E-DE £ 1E-05 1.9E-DE -3.3E-05 0.0000

64.3 62.9 1.5E-D4 2.2E-04 1L7E-D4 2.2E-04 5.1E-05 d2.04E0

b5.1 64.3 1.GE-D4 £ 3E-04 1.8E-04 £ 3E-D4 2.5E-04 0.2280

bE. T 63.2 1.4E-D4 3.9E-04 1.5E-04 3.9E-04 2.4E-04 d.2159

674 b6, 7 2.1E-D4 5.7E-D4 2.3E-04 5.7E-D4 34E-04 J2.3102

68.1 67.5 3.7E-D4 £, 3E-D4 £ 0E-D4 £ 3E-D4 3.5E-05 2.0318

69.6 68.0 2.0E-D4 5.8E-04 2.2E-04 5.8E-04 3.GE-D4 0.3227

706 69.6 2.9E-D4 £.5E-04 3.1E-04 4£.5E-04 1.3E-04 2.1215

714 70.5 3.3E-D4 6.7E-D4 3.GE-D4 6.7E-D4 3.1E-04 02754

773 71.4 1.7F-04 | RAF-NDA | 19FN4 | RAFDA | 4.7F-N4 N.4774




V1. Reactivity Calculation and Sequence Alignment

Browse
e Press the Browse button next to the Mlin Xnt 48 Scaling Normalize Align Sequence ‘Sequence puence. tit
“Seq. File” cell to find and open the ”;":“t 1?.;1 ;ﬂt dle
. . 3 DBES .
sequence file corresponding to the RNA - - Export Data —
bemg anaIyZEd- Enter the ddN used In Xnt Values Peak Areas Scaled Areas Reactivity Seq Alignment
the sequencing trace, and chose an offset Minus Plus Minus Plus Minus Plus  AreaDiff Normalized Number  Base
value. (For most probing methods 83 | a4 e | iseon | £ios | iseod | imen | o
including SHAPE_ the offset should be - 50.3 492 | 16ED4 78ED6  LBE04  7.8E06  -L7ED4  0.0000
1). Then press Align Sequence. 510 503 BOED5 55604 B7E05  55E04  4GEDS 04172
517 5.1 | 46E05 | 13E04 | 5.0E05 | 13E04 | 79E05 | 0.0720
528 5.7 | 32604 | 63605 | 35E04 | G3E05 | -2BE04  0.0000
* Press the “Export Data” button to 53.9 528 GAED4 92804 65E04  92E04  22E04 02039
generate a comma-separated file 54.8 539 | 28E04 | 15603 | 30E04 | 1S5E03 | 12603 1.0948
faini Il of the data f 55.6 548 | 15004 | BOED4 | 1GED4 | BOE-D4 | GAED4 | 0.5835
an aining all © _ € Ef‘a_rom your 56.7 566 | 55C04 | 20603 | GOE-04 | 20603 | 14E03 | L2376
RiboCAT analysis. This file is a more 57.4 574 26604  B3E04  2BE04  B3ED4  SS5E04 04955
memory eﬁicient form Of Storage for 58.5 58.5 2.7E-04 9.0E-04 3.0E-04 9.0E-04 6.0E-04 0.5442
: : 58.2 593 31604 | 72604 33604 72804 39ED4  0.3544
your R't?OCAT data, and Is necessary for 50.1 0.1 | 32604 | 74CD4 | 3ACD4 | TAED4 | 40ED4 | 03627
use in RiboDOG. 513 513 L1E04  26E04 L2804 2GE04  l4ED4 01289

63.0 62.0 3.8e-05 | 750E06  41E05 @ 79E06 @ -3.3E05  0.0000



