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Figure S1. Validation and quality evaluation of the predicted structure of GLUT3 in an in-ward
open conformation (GLUT3endo) before energy minimization. Plot (A&B) shows the Predicted
Aligned Error (PAE) and predicted local distance difference test (pLDDT), the high-confident areas in the
structure are in blue, whereas the areas with low confidence are in yellow. (C) displays Ramachandran
plot (PROCHECK), while (D) represents ERRAT analysis as calculated by SAVES v6.0. ERRAT
analysis displays the result as the percentage of the protein for which the calculated error values fall
below the 95% rejected limit. Good high-resolution structures generally produce values around 95% or
higher, while for lower resolutions (2.5 to 3A) the average overall quality factor is around 91%.
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Figure S2. Validation and quality evaluation of GLUT1exo in an outward open conformation
(GLUTl1exo) before energy minimization. (A&B) show the Predicted Aligned Error (PAE) and
predicted local distance difference test (pLDDT), The high Confidence areas in the structure are in blue,
whereas the areas with low confidence are in yellow. (C) displays Ramachandran plot (PROCHECK),
while (D) represents ERRAT analysis as calculated by SAVES v6.0. ERRAT analysis displays the result
as the percentage of the protein for which the calculated error values fall below the 95% rejected limit.
Good high-resolution structures generally produce values around 95% or higher, while for lower
resolutions (2.5 to 3A) the average overall quality factor is around 91%.
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Figure S3 shows the binding pockets of GLUT1 and GLUT3 proteins. Surface with black,
red, yellow, orange, blue, green, dark blue, purple, and peach colors representing the pockets; P1,
P2, P3, P4, P5, P6, P7, P8, and P9, respectively with their pocket one’s score and the grid box
XYZ dimensions of the GLUT1 and GLUT3 proteins in endofacial and exofacial conformations.



Supplementary Table 1: The putative binding pockets of GLUT1/3 rank, pocket volume, and

residues.
Protein Pocket | Volume Residues
Rank (A3
A_161,A 164, A 168, A_172, A 26, A 282, A_283, A_287, A_288,
1 | 2281.1 | A_291,A_295,A_30,A_31,A_310,A_314,A_317, A_33,A_34,A_35,
GLUTlexo A 379, A 388, A 411, A 412, A 415, A 419, A 69, A 70, A 72, A 73
Model 2 292.8 A 284, A 417, A 418, A 421, A 422, A 425, A 436, A 437,
A 440
3 146.0 A 101, A 102, A 131, A 78 A 82, A 86, A 98, A 99
4 222.1 A 170, A 174, A 192, A 195, A 196, A 24, A 28
5 164.7 A 273, A 277, A 280, A 443, A 444, A 447
GLUTlendo A_137A 138A 141 A_142A 160 A_161 A_164 A_165 A_168 A_26
PDB ID: 1 2582.8 | A 282 A 283 A 287 A 288 A 291 A 292 A 30 A 317 A_379 A_380
SEQG A 384 A 385A 388A 392A 401 A 404 A 405 A 408 A_411 A_412
A 415 A 80 A 83
2 276.7 A 284 A 417 A 418 A 421 A 422 A 425 A 436 A 437 A 440
3 300.6 A 170 A 174 A 192 A 196 A 21 A 24 A 25 A 28
4 77.1 A 102 A 131 A 78 A 82 A 86 A 99
A_159, A 162, A_166, A 24, A 28, A 280, A 281, A_285, A 286, A_287,
2414.6 | A 290, A 291, A 294, A 315, A 32, A 35, A 377,A 378, A 386, A_409,
1 A_410,A_413,A_414,A_417,A_418, A_421, A_60, A_63, A_64, A_67,
GLUT3exo A 68,A 70, A 71
PDB ID: 2 351.4 A 282, A 415, A 416, A 419, A 420, A 423, A 431, A 434,
4ZW9 A 435, A 438
3 4523 A 291, A 295, A 298, A 353, A 420, A 424, A 428, A 429,
A 431, A 432
4 376.7 A 15, A 161, A 164, A 168, A 18, A 19, A 190, A 194, A 197,
A 22
5 247.9 A 166, A 170, A 28, A 286, A 289, A 29, A 290, A 308, A 32
6 260.1 A 255 A 256, A 257, A 400, A 403, A 79, A 82, A 83, A 86
7 98.6 A 146, A 148, A 210, A 230, A 238 A 241, A 458
8 109.9 A 150, A 153, A 154, A 323, A 6
9 39.2 A 134 A 198 A 94 A 97
GLUT3endo A 159 A 162 A 166 A 170 A 24 A 28 A 281 A 285 A 286
Model 1 10199 | A 289 A 29 A 290 A 308 A 315 A 32 A 377 A 378 A_386
A 409 A 413
2 312.2 A 282 A 416 A 419 A 420 A 423 A 431 A 434 A 435 A 438
3 13253 | A 27A 28 A 286 A 287 A 290 A 291 A 31 A 35A 413 A 414
A 417 A 418 A 421 A 63 A 64A 67A 68A 70A 71
4 397.2 A 291 A 294 A 295 A 298 A 353 A 420 A 424 A 428 A 429
A 432
5 234.8 A 164 A 18A 19A 190 A 194 A 197 A 22
6 321.1 A 254 A 255 A 257 A 400 A 403 A 79A 82 A 83 A 86




Supplementary table 2. The interacted amino acids around GAA, CCB, and PHT in GLUT1/3

complexes in endo- and exofacial conformations.

No.

Ligand-protein
complex

Hydrogen bonding

Hydrophobic interactions

GAA-GLUTl1endo

ASN288, HIS160

PRO141, GLN161, ILE164, VALI165,
PHE291, ILE287, TRP388

GAA-GLUT3endo

GLN281, TYR291, ASN413

TYR290,  TYR291,  ASN413,
ASN286, VAL67, THR28, PHE24

CCB- GLUTl1endo

THR137, PRO385

PHE26, GLN161, ILE164, VALI165,
THR321, PRO385, TRP388, TRP412

CCB- GLUT3endo

THR28, GLN281, ASN286, TYR386

PHE24, ILEl16l, ILE166, ASN286,
TYR290, PHE377, TRP386, TRP410

GAA-GLUTl1exo

GLN283, ASN288, ASN317, ASN415

THR30, ASN288, TYR292, GLN423

GAA-GLUT3exo

THR28, GLN281, TYR291, ASN413

THR28, TYR290, TYR291, ASN413

PHT- GLUT1exo

GLN161, GLN172, GLN282, GLN283,
TRP388, ASN415

ILE164, ILE168, GLN282, PHE291%,
PHE379,

8

PHT- GLUT3exo

TYR291, ASN413

VAL67, ASN286, TYR290, TYR291,
PRO421

*This residue formed n-stacking with Phloretin in the PHT-GLUT1exo complex.
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Figure S4 shows the protein-ligand contact map of GLUT1 during 100 ns. Plots (A&B) display the
residues in contact with GAA in endo- and exofacial conformation, respectively. While (C&D) plots
show the residues in contact with Cytochalasin B and Phloretin, respectively.
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igure S5 shows the protein-ligand contact map of GLUT3 during 100 ns. Plots (A&B) display the
residues in contact with GAA in endo- and exofacial conformation, respectively. While (C&D) plots
show the residues in contact with Cytochalasin B and Phloretin, respectively.
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Figure S6 shows the ligand's properties within GLUT1 during 100 ns. Plots (A&B) display GAA in
endo- and exofacial conformation, respectively. While (C&D) plots show Cytochalasin B and Phloretin
with GLUTI, respectively.
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Figure S7 shows the ligand's properties within GLUT3 during 100 ns. Plots (A&B) display GAA in
endo- and exofacial conformation, respectively. While (C&D) plots show the Cytochalasin B and

Phloretin with GLUT3, respectively.
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Figure S8. PCA of top three Principal component analysis of 100 ns, along with eigenvalue rank
plots. (A-D) Plots represent CCB-GLUTlendo, Phlo-GLUTlexo, CCB-GLUT3endo, and Phlo-
GLUT3exo, respectively. The plot had multiple data points, where each one denoting the conformation of
the protein. A color gradient indicates the initial to final stages of the simulation (blue to red for GLUTI
and red to black for GLUT3).
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Figure S9. RMSD study plots of ligand-GLUT3 complexes over 200 ns. (A and B) represent the
RMSD plots for the GLUT3endo-GAA and GLUT3endo-CCB, respectively. While (C and D) for the
GLUT3exo0-GAA and GLUT3exo-phlo, respectively.
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Figure S10. RMSF study plots of ligand-GLUT3 complexes. during 200 ns. (A&B) represent the
RMSF plots for the GLUT3endo-GAA and GLUT3endo-CCB, respectively. While (C&D) for the
GLUT3exo-GAA and GLUT3exo-phlo, respectively.
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Figure S11. The histogram of GLUT3-ligand interaction during 200 ns. (A-D) Plots represent GAA-
GLUT3endo, CCB-GLUT3endo, GAA-GLUT3exo, and Phlo-GLUT3exo, respectively. The histogram of
protein-ligand interaction displays hydrogen bonding in green color, water bridges in blue, and
hydrophobic bonds in violet.



(A)

—
S—
Total contacts
o wow

o 25 50 75 100 125 150 175 200
e s e s T TOT U0
éisgéé" e nmmm s /ALt 6Lu_3s -
uéé\k:g; E ' I THR_60 -
a2 ) "f‘”!"- “Tl" bt AR o R S TRPSSWWIIH‘M i HIWHIIIMIPIIMMII[H\H I \’II Il -
%Eg%gg; i 1. i | I =3 sened | w B
< Vi
Stgsg E*I yrami |.|-“||II || LR I\Illll IIHi.l_Jm“* A:: :5 1
3 nm | W R e 1l -
e ‘ et 3 s HI I O TR °
%%Eé EI LULE DR HIIIIII.\Hmm“Im“I.mm g ‘Hl\ i IhmJ \! ! II‘!I!IF\I TYR_290 H !
i g T \ AN I\ | IO :
e g g
JoSite 1L U RN TRy i 2 ; Aalais I B g'
L e | 8 e LRUL y
w n E [ L I =
B i e D e eomame— o010 M OO 11011 ol |-
% *:i R L e L I R LT Tl LEU_419 4
VAL4. Bl I
QR 1, oo e gt bl e — ey | |
275 G R y o e ‘ = o
B = O | et 1 TTTYRTRTTHY TR T
LEU4 4 I o -
s : L HIS_425 ‘
ﬁgzgé E " il | | I 1 | TYR_426 4 |
- 25 S0 75 100 125 150 175 200 o 25 50 (L 100 125 150 175 200
Time (nsec) Time (nsec)
(C)* umptintipanihulidisiipieprag ] (D) . - Moot MM tohgcustoiphiygn
£ 8
- o ?'5 50 f'ﬁ 100 ]é: 150 l}b 200 .
™Rz —LIRAY [T R LT A
[ e
100 Il\.llﬁlﬂ i HIHI!\I[\I’I\ LD II[IIUIW\IHHIIIH HI[II‘!IHIIHI:IU LTI ] :i:‘:: ! ..H- Il L1 WE Hl.” " I‘ (i Ii] ‘ “l Ill I I | ‘” IH" i | z4
G . NI kil (i | W AT
: za el i INRMIRT 0001 O 0 RO ) | 5
‘Ii |y '"'H G Lj"l"""“ i “u i |'\'| il 'fl"l';W' Il rlllll\l\:lli ﬂ-\”ﬂ .l - I | ’ tn "IF . I}
ALA_68 - *
I A R | MORE  0 i pre_10 2
- ! 3 b senn {11y (T WL AT W N (T (Il 2 g
2 R B (™ TR 1 N ARG 124 w#l@l J l-‘“hmw lllﬂ ‘“ [u H |H.w‘ W g
I . GLN_281 - |
W ﬁ:l'il'\'l"lHM\IWWWMH qu W’ I okl it LU & S ‘ l
wh's 0T 1 ||| I o E ueaes
; i #asn_zoo I | |N/ N0 1 YN0 DAL MO0 OO O I | Hw 1K)
i o sy i st ™ e P 1 rveaee ] | 000100000 N 0w g 5
” S ' o ll--ll FI-II u T
Pre_14 1L (0 (AT -
S O A SRR OB 0 AR 0] | eesne ] il l’ [ LT
I I I pre_a20 : I
wow 'w - |
é 25 50 100 125 150 175 200 B 25 50 100 125 150 175 200
Tlme (nsec) “Time (nsec)

Figure S12 shows the protein-ligand contact map of GLUT3 during 200 ns. Plots (A&B) display the
residues of GLUT3 in contact with GAA and Cytochalasin B in endofacial conformation, respectively.
While (C&D) plots show the residues in contact with GAA and Phloretin in exofacial conformation,
respectively.
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Figure S13 shows the ligand's properties within GLUT3 during 200 ns. Plots (A&C) display GAA in
endo- and exofacial conformation, respectively. While (C&D) plots show the Cytochalasin B and
Phloretin with GLUT3, respectively
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Figure S14. PCA of top three Principal component analysis of 200 ns, along with eigenvalue rank
plots. (A-D) Plots represent GLUT3endo-GAA, GLUT3endo-CCB, GLUT3ex0-GAA, and GLUT3exo-

phlo, respectively. The plot had multiple data points, where each one denoting the conformation of the
protein.



Supplementary Table 3 shows the primer sequences of qRT-PCR reactions.

No. Target Sequence

Forward: GCCTGAAGTCGCACAGTGAATAA

! GLUTI Reverse: GCTCATTGGGCCCATACAAAG
Forward: CAAGTCACAGTGCTAGAGTCTTTC
2 GLUT3 Reverse: GGAGAGCTGGAGCATGATAGAGAT
Forward: GTCTCCTCTGACTTCAACAGCG
3 B-actin Reverse: ACCACCCTGTTGCTGTAGCCAA
(A) (B) (C) (D)
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Figure S15 shows the effect of GAA on GLUT1/3 gene expression in human lung cancer cell lines.
Plots (A&B) and (C&D) display the effect of GAA on GLUTI and GLUT3 in A549 and H1299,
respectively. Statistical significance is denoted as follows: *P < 0.05; **P < 0.01; ***P < 0.001.



Western blot results:
1- A549 cell lines
1.2 Western blot result of cellular thermal shift assay

1.2.1. GLUT1-GAA

30 40 50 60 70 80 90°C

1.2.1. GLUT1-DMSO
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1.2.3. GLUT3-GAA

30 40 50 60 70 80 90°C
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1.2.3. GLUT3-DMSO

30 40 50 60 70 80 90°C

2- H1299 cell lines

“Note: These cell lines expressed GLUT1/3 in glycosylated proteins in which
the molecular weight reaches 70KD instead of 55 KD as reported earlier”

2.1 Western blot result of cellular thermal shift assay

2.1.1 GLUT1-GAA

30 40 50 60 70 80 90

~70 KD

2.1.2 GLUT1-DMSO
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2.1.3 GLUT3-GAA

~70 KD

2.1.4 GLUT3-DMSO

~70 KD
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