Supplementary Materials

Computational insights into the fluconazole-resistance by the suspected mutations in

lanosterol 14a-demethylase (Ergllp) of Candida albicans

S M Udaya Prakashl, Yasin Nazeerz, Sivaraman Jayanthi3, and M Anaul Kabirl*

1) Molecular Genetics Laboratory, School of Biotechnology, National Institute of Technology
Calicut, Calicut 673601, Kerala, India.

2) Regional Medical Research Centre, Indian Council of Medical Research (ICMR), Belagavi
-590010, Karnataka, India.

3) Computational Drug Design Lab, School of BioSciences and Technology, Vellore Institute of
Technology, Vellore-632014, Tamil Nadu, India.

*Correspondence: M Anaul Kabir, Molecular Genetics Laboratory, School of Biotechnology,
National Institute of Technology Calicut, Calicut-673601, Kerala, India. Tel: +91-495-2285461;
fax: +91-495-2287250; email: anaulk@nitc.ac.in



mailto:anaulk@nitc.ac.in

Table of content

Supplement Figure 1. (A) The multiple sequence alignment of the Ergll protein (Candida
albicans) with its available crystal structures 5FSA, 5TZ1, and 5V5Z (Yellow highlights —
mutations). (B) Internal energy of all the Ergl1p crystal structures from the molecular dynamics
simulations analysis (Colour representation: Blue-5FSA, Red- 5TZ1 and Green-5V52)

Supplement Figure 2. The crystal structure representation of developed mutations

Supplement Figure 3. The superimpose of the top eight fluconazole docking poses with (A)
Ergllp WT (B) Ergllp_TYR132HIS (C) Ergllp THR285ALA (D) Ergllp_LEU321PHE (E)
Ergllp_SER405PHE  (F) Ergllp TYR447HIS  (G) Ergllp SER457PRO  (H)
Ergllp GLY464SER and (1) Ergllp_ ARG467LYS

Supplement Figure 4. The interaction of Ergl1lp mutants with the fluconazole after docking: (A)
Ergllp_SER405PHE (B) Ergllp_GLY464SER and (C) Ergllp_ARG467LYS.

Supplement Table 1. The RMSD values of the top eight poses of fluconazole aligned with
reference to the first pose of respective Ergl1lp-fluconazole docked complexes

Supplement Table 2. The MM-GBSA calculations for each frame of the docked Ergllp-
fluconazole complexes after 50ns MDS



(A) (B)

sFsa 16
stz1 * 16
Cakrgllp 50
svsz 36 -
SFSA GQQP 76 -
s1z1 600 76
Cafrgllp  AASYGQQPYEFF| SFMLLGEINTY AEDAYYKH 120 -
svsz AASYGOQP SEMLLGKINTV AEDAYKH 9% -
SFsA LTTPVRGTG: 136 -
st1 LTTPVFaTG: 136 —_
Cabrgilp U 180 = -
SVSZ [ 156 =)
: g
5FsA 196 %
s1z1 196 8
CaErglip 240
svsz TFTASRSLS 26 = _
sFsa o5t 256 a -
STZ1  PHYWRRDAAQKKISATYMKEIKLRRERGDIDPNADLIDSLL 256 5
CaErgllp PHYWRRDAAQKK ISATYMK E IK SRRERGDIDPNRDLIDSLLIHS TYKDGVEMTDOQE LANL 300 g -
svsz PHYRRRDAAQHK SRRERGOIOPHRDL MTOQE LANL 276 5 -
SFSA L TYEDLQKLP 316 = _
5121 L TYEDLQKLP 316 E
CaErglip L TYEDLQKLP 360 - L L L
SVSZ TYEDLQKLP 336 8
=
=
sFsA 76
s121 76
Cabrgiip a0 -
Z VINT 396 -
sFsa a3 -
stz a6 -
CaErgllp GOGRMRC as0 -
svs2 GGGRHRC IGEQFAYVQL. aaa -
SFsa  GTILT 484 - 1 L L L
st et e
Catrgttp  GTHLT = I;) 10000 20000 30000 40000 '\ﬂqoo
sz GTIT ass '

Time (ps)

Supplement Figure 1 (A) The multiple sequence alignment of the Ergll protein (Candida
albicans) with its available crystal structures 5FSA, 5TZ1, and 5V5Z (Yellow highlights —
mutations). (B) Internal energy of all the Ergl1lp crystal structures from the molecular dynamics
simulations analysis (Colour representation: Blue-5FSA, Red- 5TZ1 and Green-5V52)



The Ergllp residue mutations incorporated using the mutation tool and processed using the
protein preparation tool in the Schrodinger suite. All the mutations along with heme are labeled
and showed below respectively.

Ergllp TYRI132HIS Ergllp THR285ALA Ergllp LEU321PHE

Supplement Figure 2. The crystal structure representation of developed mutations



Supplement Figure 3. The superimpose of the top eight fluconazole docking poses with (A)
Ergllp WT (B) Ergllp_TYR132HIS (C) Ergllp THR285ALA (D) Ergllp_LEU321PHE (E)
Ergllp SER405PHE  (F)  Ergllp _TYR447HIS (G)  Ergllp SER457PRO  (H)
Ergllp GLY464SER and (1) Ergllp ARG467LYS



Ergl1lp mutant structures interactions with the fluconazole after docking.
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Supplement Figure 4. The interaction of Ergl1lp mutants with the fluconazole after docking: (A)
Ergllp SER405PHE (B) Ergllp GLY464SER and (C) Ergllp ARGA467LYS. (The
fluconazole resides in the middle, surrounded by the residues. Residues & interaction types:
Light green spheres — hydrophobic; Light blue spheres — Polar; Grey spheres — heme; White
spheres — glycine; Purple arrows — Backbone hydrogen bonds; Dotted purple arrows — Side chain
hydrogen bonds; Green lines — Pi-pi stacking; Red lines — Pi-pi cation; Black lines — Metal

coordination).



Supplement Table 1. The RMSD values of the top eight poses of fluconazole aligned with

reference to the first pose of respective Ergllp-fluconazole docked complexes

Sno  WILD_TYPE TYRI132HIS TYR447HIS THR285ALA  LEUS321PHE SER405PHE ~ SER457PRO  GLY464SER  ARG467LYS
1 0.2589 1.9033 1.8832 0.1974 2.2100 1.8546 1.3736 2.4575 1.7844
2 2.0195 1.8995 2.3544 1.0583 2.0443 1.9007 2.2035 2.1113 1.0707
3 2.3071 1.9570 2.1529 1.1061 2.0449 1.9538 2.3895 2.2442 2.1788
4 2.1552 2.1355 0.9964 2.1569 2.0300 2.3314 2.3667 2.4699 1.3556
5 1.4812 2.2099 2.2465 2.3155 2.2410 1.7937 0.2755 1.9654 2.3552
6 0.9457 1.8686 0.3092 0.9879 2.0852 2.2695 2.3402 1.9185 1.7968
7 0.2287 2.1188 1.0195 2.3800 1.9433 2.2094 2.2704 2.4330 2.3953
8 2.2154 1.9243 1.0747 0.3254 2.0038 2.3724 0.4129 2.3973 2.4013




Supplement Table S2. The MM-GBSA calculations for each frame of the docked Ergllp-
fluconazole complexes after 50ns MDS

Time Ergllp SER457PRO Ergllp LEU321PHE Ergllp TYR447HIS Ergllp WILD TYPE

(ns)
0

0 0 0 0

0.16 -14.054 -25.1035 -31.39 -37.382
0.33  -20.126 -25.8702 -38.171 -37.694
0.5 -15.153 -37.0619 -37.037 -36.33
0.66 -19.516 -31.3656 -33.726 -30.251
0.83 -14.933 -30.4137 -23.691 -37.403
1 -18.4 -24.0108 -14.568 -41.206
116 -10.879 -26.019 -16.351 -40.712
1.33 -15.881 -32.8209 -13.9 -36.766
1.5 -23.019 -27.3907 -23.658 -36.869
1.66 -22.482 -30.0523 -19.274 -35.239
1.83 -16.884 -28.3038 -25.848 -40.232
2 -15.312 -24.1527 -19.401 -37.23
216 -14.624 -32.6069 -32.06 -41.529
233 -24.671 -25.1553 -29.786 -33.281
2.5 -17.952 -36.027 -10.458 -40.052
2.66  -23.245 -30.5228 -14.226 -35.854
283 -21.15 -23.3804 -17.279 -38.779
3 -18.786 -31.6197 -16.663 -31.965
316 -21.192 -24.4141 -12.093 -37.192
3.33 -16.233 -28.743 -10.506 -36.264
3.5 -21.545 -22.3708 -11.734 -31.155
3.66 -26.785 -27.1715 -14.358 -40.4
3.83 -18.707 -31.3787 -23.14 -36.966
4 -23.336 -31.347 -15.736 -43.023
416 -22.512 -32.818 -14.766 -45.459
433 -21.545 -27.4527 -10.995 -47.327
45 -19.626 -32.823 -12.098 -31.249
466 -13.01 -30.666 -15.723 -47.823
483 -17.694 -25.0335 -32.361 -29.149
5 -17.867 -30.6383 -22.833 -42.883
516 -15.189 -37.9962 -26.393 -38.133
5.33 -8.0839 -37.1058 -11.09 -38.605

5.5 -8.0636 -32.2334 -13.536 -35.322
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-26.666
-15.39
-8.4273
-12.902
-13.094
-12.41
-11.415
-14.496
-12.552
-12.867

-32.789
-37.031
-33.994
-41.922
-41.024
-36.218
-31.965
-32.79

-33.194
-30.817
-27.676
-33.105
-31.26

-24.993
-31.86

-36.828
-38.092
-33.96

-35.742
-26.592
-26.843
-31.395
-32.61

-28.924
-34.938
-30.679
-23.898
-31.033
-26.803
-29.843
-33.017
-35.479
-31.788
-34.798
-28.688
-36.981
-29.465
-38.67

-27.297
-36.682
-38.769
-23.191
-37.761




415
41.66
41.83
42
42.16
42.33
425
42.66
42.83
43
43.16
43.33
435
43.66
43.83
44
44.16
44.33
44.5
44.66
44.83
45
45.16
45.33
455
45.66
45.83
46
46.16
46.33
46.5
46.66
46.83
47
47.16
47.33
475
47.66
47.83
48
48.16
48.33
485

-10.705
-17.629
-16.322
-6.0075
-14.22

-11.21

-19.568
-22.067
-18.441
-12.596
-10.045
-18.432
-18.598
-9.1372
-20.336
-18.842
-14.289
-0.2988
-18.106
-10.913
-13.53

-16.497
-20.669
-13.082
-16.549
-19.882
-16.07

-13.719
-12.912
-9.491

-12.29

-13.203
-16.687
-12.259
-8.104

-7.6693
-6.041

1.2087

-12.006
-8.2553
-16.069
-18.047
-8.3946

-16.7764
-16.4824
-10.6366
-17.727

-15.8029
-18.6623
-17.9691
-17.3639
-16.7934
-13.7494
-11.2646
-5.59195
-8.05922
-16.3094
-9.56882
-13.4337
-12.7741
-14.075

-20.1218
-13.5257
-11.8552
-16.419

-10.0691
-19.6302
-15.9269
-16.1302
-18.2088
-23.454

-23.4365
-15.7309
-13.4183
-18.4799
-19.5457
-7.27889
-12.7213
-14.1833
-16.6531
-15.0065
-17.0846
-15.7684
-23.4141
-25.2262
-14.1231

-12.508
-12.401
-13.952
-11.239
-19.521
-1.9422
-15.863
-9.6098
-8.7883
-11.378
-8.6135
-10.982
-11.755
-7.5656
-13.658
-14.641
-14.974
-9.6962
-15.811
-14.524
-4.6183
-9.9341
-9.311
-13.629
-15.239
-15.442
-13.229
-5.8824
-22.463
-9.877
-16.568
-8.9813
-12.012
-10.303
-11.159
-15.106
-13.6
-9.8262
-21.021
-13.839
-13.408
-14.821
-16.441

-32.887
-40.999
-40.087
-36.457
-38.739
-26.986
-34.576
-37.84

-33.693
-28.34

-33.145
-33.843
-38.774
-28.299
-39.452
-38.489
-41.598
-38.289
-35.088
-40.213
-41.266
-36.431
-30.844
-30.719
-35.018
-34.592
-38.401
-38.657
-35.742
-35.289
-30.424
-32.198
-36.037
-35.761
-23.869
-36.521
-35.759
-33.062
-32.67

-27.786
-32.655
-30.01

-33.649




48.66
48.83
49
49.16
49.33
49.5
49.66
49.83
50

-9.8072
-10.077
-5.0271
-11.558
-7.5244
-11.198
-12.46

-9.1996
-7.0515

-19.7887
-18.4615
-26.6381
-16.7695
-20.4639
-23.431

-23.5053
-21.9881
-15.6457

-15.508
-11.734
-5.6119
-12.799
-7.308

-12.487
-14.866
-17.261
-19.632

-36.184
-37.676
-30.032
-35.26

-32.139
-33.233
-33.139
-41.048
-33.508




