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Webtool implementation available at CysBar.science.latrobe.edu.au

Python scripts, readme, and example datasets available at Github.com/TS404/CysBar



http://cysbar.science.latrobe.edu.au/
https://github.com/TS404/CysBar
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Figure S1 | Misalignment by standard algorithms
Alignments of structurally related defensins from plants, fungi and invertebrates using Muscle, Tcoffee, Clustal Q or
Probcons. Default settings on these algorithms generate conflicting, irreproducible alignments in which structurally
homologous cysteines fail to align. Sequences coloured by JalView with cysteines in yellow, any other residue in
grey, gaps in light grey. Genbank accession numbers: 159162710, 571550504, 74820403, 332196243, 38492523,
6552502, 297824339, 158853052, 7209504, 557088590, 270381566, 392935432, 156179583, 88178907,
398388411, 193806528, 560135893, 555699991, 193806210, 159162452, 56462336, 49182286, 386642833,
51317001, 378748964, 399762321, 346655549, 6573542, 1173404, 487523606, 41017872.
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Figure S2 | Misalignment quantification

(a) Percentage of correct alignment for the 8 cysteines with known structural homology for each of Muscle, Tcoffee,
Clustal Q, Probcons and CysBar alignments. (b) For each alignment, secondary structural elements with one or more
columns displaying >50% insertion or deletions in each alignment are indicated in light grey. (For alignments, see fig

s1).
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Figure S3 | Alignments of sub-groups to closest sequence of known structure

Alignments of sequences of unknown structure to their closest sequence of known structure (indicated by a black
triangle) allows homologous cysteines to be found within sub-groups. Aligned with Muscle using default settings.
Sequences coloured by JalView with cysteines in yellow, any other residue in grey, and gaps in light grey. PDB
accession numbers: 1IMR4, IN4N, 1UGL, 2LR5, 112V, 1FIN, 1SN1, 2PTA.
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Figure S4 | Barcoded sequences

(a) Aligned sequence sub-groups with 8 columns barcoded by the CysBar web-tool or barcoder.sh. If the first cysteine
was absent, C1=0, if the final cysteine was absent C8=length+1, if internal cysteines were absent, the homologous
residue was chosen based on the structural alignment from Figure 2. (b) Full alignment after barcoded sub-groups
were combined and re-aligned by Clustal Omega. Sequences coloured by JalView with cysteines in yellow, barcodes
in blue, any other residue in grey, gaps in light grey.
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Figure S5 | Misalignment by standard algorithms (larger data set)

For larger alignment of 965 sequences, using default settings on Muscle, Tcoffee, Clustal Q or Probcons generates
conflicting, irreproducible alignments in which structurally homologous cysteines fail to align. The frequent mis-
alignment of cysteines causes erroneous insertion and deletion predictions, leading to alignments with a large
number of columns compared to the final CysBar alignment of the same sequences. Sequences coloured with
cysteines in yellow, any other residue in grey, gaps in light grey.
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Figure S6 | Misalignment quantification (larger data set)

(a) Percentage of correct alignment for the 8 cysteines with known structural homology for each of Muscle, Tcoffee,
Clustal Q, Probcons and CysBar alignments. (b) For each alignment, secondary structural elements with one or more
columns displaying >50% insertion or deletions in each alignment are indicated in light grey. (For alignments, see fig
S5).



Figure S7 | Summary of biophysical attributes by loopproperties.xls

Screenshots of loopproperties.xlsx when opening the loop_statistics.csv data file. (a) Raw data in loop_statistics.csv
file is for length, hydrophobicity and net charge of the full sequence and each inter-cysteine loop. Highlighted in

3 o e [ s H i 2 K L " [ ) 3 a R s T u v w % v z an | eE | nc | 0 | af
a 1 ll [ =] loop2 loop3 loopd loops loopt loopT Coar
2 NAME length  hpdropol chirge length  bpdeopon chirge length  bpdeopod chirge length  hydropad charge length  hydropad charge length | hydropad charge length | hydropad chirge lengeh  hydropad charge lengeh  hydropad chaege  lengeh  hydropal dharge
s |reDNM a1 1082 6 FI 0w -0t 0 5 06e 1 EI 2 3 -nas -1 5 03 3 1 38 [l 5 20T 1 0 w0 1E-00
4 |GnDsn- a1 a2 4w ooamn 0w a5 3 5 s 0 3 5838 0w o 1 T [l 0 0 e 000 E100 0 w0 TE100
s |mD2en 81 -A3s 1 0100 Ea0 FI [ L El 3 2487 Kl 11038 1 4 o 1 14z [ 2 28 1 0 00 fE-100
o |TaOMe a5 264 3 2 El 1 0635 o 5 s El 3 nest [ EIEET] 1 5 2z 2 FI— I 3 28 [ 0 E-00 {100
TPDIM a7 0383 o z s 0w -0 El 5 ss 2 3 3 [ 3 1667 Fl 5 09 3 T [l s et [l 0 w0 1E100
+ |mNeDzit 58 1386 E] FIT) 1w em 3 ] 1 I 0w o5 0 ® -zoes 1 1 s [l 5 238 [l 0 w00 TE100
4 |CwDTE a1 0363 2 2 os El 3 s 2 5 05 El 3 az 1w 248 2 5 0 1 1 aE I 3 2T 2 0 E-00 {100
W |AD2nE k2 0z 2 2 an El 1 onses e 3 0se2s 1 3 5438 2w 2z 3 noawr 2 T i 2 0 gl 0 00 {100
W [BsEl 50 -A5Te o 5 e H 3 s s 1o 2 3 -nzer 1 5 am 1 3 a7 [l 1 e El =z 2w 1 0 w00 1E100
© |Bsmie 55 383 6 s 1 3 1067 1 I T 3 1aesT 1 = -zoes 1 3 1838 F] 1 s 1 2 os 1 0 w0 TE100
o |E:SENHE 66 0588 o 5 a2 o w4 [ 1o 1 3 -ater 4 B -0nss 4 3 068 1 1 0 [ PRT [ 0 E-00 {100
W [Brsm 43 1066 [ 5 2 3 3 nats El T o 1 3 03667 0 3 30 3 3 0538 o 1 1E100 o 000 E100 0 Ew0 TE100
# [AcOlz 91 -04m 1 000 00 FIT [ 5 zes -2 3 588 [ 3 04338 F] 1 oozss 1 101 [l 000 E100 0 w0 TE100
% [AuD2ik 42 05 5 01100 -0 FIE T 0 @ oesr 2 3 00687 [ 0303 - 5 az 2 14z [ 2 ad [ 0 00 fE-100
w |coman 83 0226 0 100 100 EI 0w 0ams K 3 1638 4w o 4 HE T i 1 42 I 1 0 E-00 {100
% |20W3 a0 1363 0 000 E00 FIE 1 1Y) 0 3 1388 El 3 isa [l 5 1635 o 1 aE o 000 E100 0 w0 1E00
o [MgDt 3 -1s31 o 000 00 FIT [ 5 ass [ 3 5838 1w g F] [T F] 101 [l z 29 1 0 w0 TE100
w [MgDa 51 063 s 0 100 E-100 2z o 5 2088 1 3 0138 [ 3 0265 1 10 2 14 1 2 a0 [ 0 E-00 {E-100
= |RebiaH 33 348 5 0 100 100 2 a2 o 5 i [ 3 s o w2 2 5 am 1 FI— [ 2 s i 0 E-00 {100
2 [cDm 98 1061 2 000 00 FI [ I 3 3188 1 EI F] s oz [l I [l =z -om [l 0 w0 1E100
= WD 40 -0.603 El 0100 00 FI T 0w am El 3 2487 El 3 ez F] 1 ooss [l 1 aa [l B gl 0 w00 TE100
20 |Lebs 52 2 s 0 100 E-100 2 o 1 5 20e 1 3 1seeT o 3 208 1 5 238 2 IS I 0 00 E100 0 E-00 {100
= [ciDwiz 83 4163 5 0 100 E-100 2 ot [ I [ 3 ar [ EIEr 2 1aan 1 FI} i 1 [ 0 00 {100
0 [HoDul 42 0283 s 000 00 FIRY 0 ® -0sm [ 3 01 1 3 s 3 1 08 [l 1 g [l 1 s 1 0 00 1E100
a1 (Mol 54 -L054 1 01100 10 6 e El T [ 3 1087 El 3 a5 2 3 e 1 [T} [ 4 0 4 10 -0z 2
= |Tanr o Ama 2 0 100 100 5 @ El 1o El 3 az [ 3 245 i 5 o5z El IS I PA LI Y 2
= |TpTaan  5a 328 [ 0 E0 E100 CILT 1 s e @ 3 ar 0w s 2 5 as2 a 1 4s o 4 0sm 18 0ms o
o |[MoTwor 58 1064 2 000 00 5 oz [ 5 5 [ 3 1087 4w e 1 3 0ae Bl 1 aa [l FANT a4 10 a3 1
o [Pz 32 A3 6 01100 -0 FI [ 5 st 1 3 2038 0o w a0m 2 4 2 2 1A 1 12 [ 0 00 fE-100
= |odmeH a3 s . 0 100 100 3 t0sT o 5 2k 1 3 oz o 3 ez 2 4w 1 1 a2 [ T I 0 E-00 {100
3 |Mdazs 28 32 8 000 00 FI [ I 3 -zt El s 205 F] 1 s Bl 1 e [l =z -esm gl 0 w0 1E100
I T T T 3 0100 00 3 az 0w st 1 EI-T El 1o 3 4T [l 1 as [} 000 E100 0 00 1E100
b Length Hydropathy Net charge
@
Full
50
H =
. oA nmImNImE R MAR @GNS 6sss4ada224a8112233 6055687 5 cownnn
H H
< N-ter er
Ew
[} - -= i
02 4 6 s 8L MB BB R 6es5ea332219D1122334455687 58 89
e 02 G s 5 W U o " |
h
i
i
0 i
i
4 i
| -
0 02 4 6 s R M ED R 66 seasscer a7 s6 789
2
510
£
&0 1
£ 024 6 802N RMBBDR 655 seasscer 987 s6 780
3 13
20
0
Bk w2 B 6 B 6 U cw
0 002 4 6 8 1001 168 R WB B DR 6E5544332211p1122334455667 9 BT S 567809
0 v 4
so
. -IL
H -
330 N 9876 32ab1234567585
H 0 2 4 6 5 101181618 2 2 2 W WD R E6SE443322-1081122334455667
g L5 5
" . . s _L L
02 4 6 8 M Mm M E  6e554ds32244pr1223344s5667 B BT s2ab123as678s
Mk u B w5 60w
16 6
(1 5 J- ,
02 4 6 8 0 Ruwew 2N B PR eossedsiaaiibiizzizeessesr 18T 2218123468
7 |7 I
=-m I ! -
o4 s s mmuwmm N m I E DA eessaadsaziibiizesiaassesr  C 0T s2afr2sase e
Cter ter "
987 3248123 4567385
0 2 4 6 8 wm e @ m o m  66SS44332211h11223344556567 H
H 1

pink are loops that contain no sequence so hydrophobicity or charge cannot be calculated. Cysteines are assumed

to be involved in disulphide bonds. (b) Data is processed by loopproperties.xlsx into bar charts displaying average

properties and a full set of histograms of length, hydrophobicity, and charge for each loop.



