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2. XXXX =4EZEH e

HIF 1-TASSER B AFREAT [FIVREEAR, BAESE R ML: model_results.tar.bz2

#E A . https://zhanglab.ccmb.med.umich.edu/I-TASSER/annotation/
AR 5 N ERAAE R, FRATHRELS Ho =i Model1 HEAT f5 2E 1) 73 1 042

Fig 2.1 XXXX =445 Modell JE/R

3. R THER

Mogroside Il E:  https://pubchem.ncbi.nlm.nih.gov/compound/24721558#section=Top

UDP-glucose: https://pubchem.nchi.nlm.nih.gov/compound/8629

M Pubchem b R# SDF K& aUHISE M ST, HId openbabel #fF#:4fk PDB # A CfF
(Mogrosidelle.pdb F1 UDP-glucose.pdb). i#id AutodockTools A4 Kf AN 4 43 F % e
F.pdbat #3X, E I AT HH A



https://zhanglab.ccmb.med.umich.edu/I-TASSER/annotation/
https://pubchem.ncbi.nlm.nih.gov/compound/24721558#section=Top
https://pubchem.ncbi.nlm.nih.gov/compound/8629
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BLfRSh & DRTM LR

Cluster PDB Lig  Download
size Hit Name Complex

0.95 73 3otgA TYD Rep, Mult 41,42,290,292,293,294,319,353,354,356,371,373,374,375,376
0.16 15  dremA DLM Rep, Mult 43,108,112,144,165,173,205,207,215,393,394,395
0.03 4  2VGBA 2VGBA01 Rep, Mult 164,165,373,374,375,394,395

1

1

Rank C-score Ligand Binding Site Residues

0.01 2IYFA 2IYFAOD Rep, Mult 38,39,43,108,109,110,112,113,143,144,145,146,170,173,207,215,218,219,222,394 395
0.01 2P6PA 2P6PAD4 Rep, Mult 18,21,22,24,2530,57,58,59

ok WM =

TE: C-score {37y, S5MRMAI(E, HUHE 0-1.

ARy, %I 3otg Al 4rem BEAT T fi#

30TG: https://www.rcsb.org/structure/30TG

Crystal Structure of CalG1, Calicheamicin Glycostyltransferase, TDP bound form
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Fig. 1. Proposed calicheamicin glycosylation pathway. CalG3 mediates an internal glycosylation to the aglycon, while CalG2 mediates an internal glycosylation
and CalG4 mediates an external glycosylation to the sugar A. CalG1 operates external glycosylation to the orsellinic acid-like moiety (moiety ). The order of
the CalG1 and CalG4 reactions are not characterized in vivo. The names of calicheamicin intermediates are indicated below the structure. The calicheamicin
74! chemical structure and sugar nomenclature is in the bottom right. The aryltetrasacchride portion (four sugars and orsellinic acid-like moiety) is colored in
blue.

Z#HR: 10.1073/pnas.1108484108

TR R ] RER S & AR08 :
41,42,290,292,293,294,319,353,354,356,371,373,374,375,376

4REM: https://www.rcsb.org/structure/4REM

Crystal structure of UDP-glucose: anthocyanidin 3-O-glucosyltransferase in complex with
delphinidin

ZEHfETZ UGT78K6 55 delphinidin -&445H, R flE1L UDP-glucose - 1) & ik 4 74 3
167 Z 4 delphinidin

Wi~ PESZAR T Be 45 & 1148, 43,108,112,144,165,173,205,207,215,393,394,395
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Rank CscoreEC PI-?rtB TM-score RMSD® IDEN2 Cov EC Number Active Site Residues

0512 ZvgBA 0.893 1.48 0292 0920241218 40,42,291,293,353,356,373,376,379,391
0470 2cizf 0824 228 0233 0882241115  43,291,321,356,371,373,376,379,395
0.249 3dzcB 0.625 367 0095 0.736 5.1.3.14 NA

0243 1fa%A 0604 5590 0.046 0.85224.1.1 MNA

0.249 3beoA 061 413 0.099 0.745 5.1.3.14 NA

N e L P —

H: C-score B4y, 45AUBEAI{E, HUE 0-1.

RIS 5y, Xt 2vGs Fl 2C1z k47 T fi#t

2VGS8: https://www.rcsb.org/structure/2VGS

Characterization and engineering of the bifunctional N- and O- glucosyltransferase involved in

xenobiotic metabolism in plants
L EE R e X 2R YRR L L 5 URIDINE-5'-DIPHOSPHATE & A 44514

TioR%E Al BERVE M0 A 40,42,291,293,353,356,373,376,379,391

2C1Z: https://www.rcsb.org/structure/2C1Z2 ZZH BN =T0E &Y, BHERE
Structure and activity of a flavonoid 3-O glucosyltransferase reveals the basis for plant natural

product modification

1Z 457 /& UDP-glucose flavonoid 3-o glycosyltransferase 5
URIDINE-5'-DIPHOSPHATE-2-DEOXY-2-FLUORO-ALPHA-D-GLUCOSE Al

3,5,7-TRIHYDROXY-2-(4-HYDROXYPHENYL)-4H-CHROMEN-4-ONE [{] & - &445#)
A REMTE ME A0l 43,291,321,356,371,373,376,379,395

g.

Fig 4.1 2C1Z Z5MJE R, BOARICH 2 DT NIED(EE)

2c1z 54MAMEER


https://www.rcsb.org/structure/2C1Z
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Fig 4.1 2C1Z 5 L4440 H.AE

2C1Z 5 XXxx HHext (Ppymol), Ffbnic BAMALE S D4R

Fig 4.2 2C1Z 5 XXXX &5 LEXT, A L0 X 09 A (1) 45 & 11 4%
PR LLXT S5, AR IR RLE] Xxxx b, AT ReIHE AL & D8R
42,43,164,292,293,319,353,354,371,374,375,376,379,395,396 . 45 1) LLX6f S04«
alignwith2C1ZA-donor.pse, #J Fi pymol #1F4T FF

2c1z 524k EIEH
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Fig 4.3 2C1Z 524K AH H.AF

2C1Z 5 XXxxX &HHext (Pymol), IEbnic AL S D4R

Fig 4.4 2C1Z 5 XXXX 5 Lbxt, A4 X 3o 2R 45 A 1148
PRAE LEXT IR, ASHER DN R XxxX b, AT REMIE AL & T148R:
41,43,107,144,169,173,205,213. ELX}SCfF: alignwith2C1ZA-Receptor.pse, A ] pymol 44T
It
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HE4AR (30TG) | {44 (2VG8) | fib4A (2C17) | 524k (4REM) | 3244 (2C17)
41 40 42 43 41
42 42 43 108 43
290 291 164 112 107
292 293 292 144 144
293 353 293 165 169
294 356 319 173 173
319 373 353 205 205
353 376 354 207 213
354 379 371 215
356 391 374 393
371 375 394
373 376 395
374 379
375 395
376 396

HEE 1 RSO DL 2 (4 5 2 & DS, ANTTBTE Grid box 23
B EHEE R Grid box B¥UN:

spacing 0.375

npts 56 60 72

center 63.492 66.334 57.685
ZA&H) Grid box ZHUA:

spacing 0.375

npts 86 60 72

center 85.764 66.334 64.384
5. ST abEE

B4 3 %A - AutoDock, AutoDock Vina, LeDock, rDock, UCSF DOCK;; LigandFit, Glide,
GOLD, MOE Dock #1 Surflex-Dock. AR 5 FZ2=Fehi, J& HFh MR . 286 MITFES SRR
B AutoDock, AutoDock Vina, LeDock IR, AN T i o5 2 4.

5.1 Eg S5t T

5.1.1 3KF AutodockDockTools 3RAFHEAT SR . whiid #E AT LA 2% 3 H] (20 F2:  AutoDock {4 fe

Mumber of GA Runs: |10
Population Size: [150
Maximum Mumber of evals: |Iong Ll 25000000
Maximum Mumber of generations: |27000

Maximum Mumber of top individuals ,1—
that automatically survive:
Rate of Gene Mutation:- |0.02

Rate of Crossover: |0.8
GA Crossover mode: [twopt hd

Mean of Cauchy distribution fnr,oo—
gene mutation: :
Variance of Cauchy distribution fnr,m—
gene mutation- -
Mumber of generations for picking ’10—
worst individual:
. L
Fig 5.1 Search parameters % &


http://www.novopro.cn/articles/201712271167.html
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Fig 5.2 100 F 4% £5-H) 1R KLt

binding_energy=-10.73
ligand_efficiency=-0.3
inhib_constant=13.61
inhib_constant_units=nM
intermal_energy=-14.01
vdw_hb_desolv_energy=-13.75
electrostatic_energy=-0.26
total_internal=3.22
torsional_energy=3.28
unbound_energy=3.22
filename=ER._dlig
cIRMS=0.0
refRMS=102_83
rseedl1=Mone
rseed2=Mone

Fig 5.3 AEERIVEIRLEE

5.1.2 7E Discovery Studio X/ 4341 XXXX SRt HIAE EAEH

Fig 5.4 XXXX 5 BH A4 AH B4 H

MEERRERARER




For Enjoyable Protein Research
é] Novorro o
NovoPro

Name Distance Category Types From From To To
chemistry chemistry
:UNL1:P - A:GLU294:0E1 4.42701 Electrostatic Attractive Charge :UNL1:P Positive A:GLU294:0E1 Negative
:UNL1:0 - A:GLU294:0E1 4. 14772 Electrostatic Attractive Charge :UNL1:0 Positive A:GLU294:0E1 Negative
:UNL1:0 - A:GLU294:0E1 4. 79942 Electrostatic Attractive Charge :UNL1:0 Positive A:GLU294:0E1 Negative
:UNL1:0 - A:GLU294:0E1 4.08212 Electrostatic Attractive Charge :UNL1:0 Positive A:GLU294:0E1 Negative
:UNL1:0 - A:GLU294:0E1 5.34253 Electrostatic Attractive Charge :UNL1:0 Positive A:GLU294:0E1 Negative
:UNL1:0 - A:GLU379:0E1 4.30026 Electrostatic Attractive Charge :UNL1:0 Positive A:GLU379:0E1 Negative
:UNL1:N - A:GLU379:0E1 3.80098 Electrostatic Attractive Charge :UNL1:N Positive A:GLU379:0E1 Negative
A:SER293:HN - :UNL1:0 2.78189 Hydrogen Bond Conventional Hydrogen Bond A:SER293: HN H-Donor :UNL1:0 H-Acceptor
A:SER293:HN - :UNL1:0 2.857 Hydrogen Bond Conventional Hydrogen Bond A:SER293: HN H-Donor :UNL1:0 H-Acceptor
A:GLU294:HN - :UNL1:0 2.09126 Hydrogen Bond Conventional Hydrogen Bond A:GLU294: HN H-Donor :UNL1:0 H-Acceptor
A:TYR295:HN - :UNL1:0 2.49065 Hydrogen Bond Conventional Hydrogen Bond A:TYR295: HN H-Donor :UNL1:0 H-Acceptor
:UNL1:H - A:GLU294:0E1 2.57333 Hydrogen Bond Conventional Hydrogen Bond :UNL1:H H-Donor A:GLU294: 0E1 H-Acceptor
:UNL1:0 - A:TYR260:0H 3. 26706 Hydrogen Bond Conventional Hydrogen Bond :UNL1:0 H-Donor A:TYR260: 0H H-Acceptor
:UNL1:0 - A:GLU294:0E1 2.40303 Hydrogen Bond Conventional Hydrogen Bond :UNL1:0 H-Donor A:GLU294:0E1 H-Acceptor
:UNL1:0 - A:MET392:SD 3.55301 Hydrogen Bond Conventional Hydrogen Bond :UNL1:0 H-Donor A:MET392:SD H-Acceptor
:UNL1:0 - A:GLN396:0E1 3. 33662 Hydrogen Bond Conventional Hydrogen Bond :UNL1:0 H-Donor A:GLN396:0E1 H-Acceptor
A:GLY42:HA1 - :UNL1:0 2.75749 Hydrogen Bond Carbon Hydrogen Bond A:GLY42:HAL H-Donor :UNL1:0 H-Acceptor

PEOUAS & D REETRA R

5 e q Ut A
1 GLY42 GLY42
2 TYR260 TYR260
3 SER293 PHE291
4 GLU294 GLY292
5 TYR295 SER293
6 HIS371 GLU294
7 GLU379 TYR295
8 MET392 ALA357
9 GLN396 HIS371
10 GLU379
11 GLN396

VE: BARMAL er-1.pdb, KARMEAL: er-2.pdb: iR, RACKHRAER EEATSIRIK
RO AR S5 G AR PRI AL S FATAEZE 4 38 7 A 0 A 45 3 e — B i A A Cer—1. pdb)
B FH T 50 2R K R 4

5.2 RAMMEE 2 kx4
X R0 AR A AutoDock Vina 58/, SZADRE 9 MR . FEFAHKRSEON:
receptor = e:\autodock\lackR.pdbqt
ligand = e:\autodock\Mogrosidelle.pdbqt
out = e:\autodock\lackR_out.pdbqt
log = e:\autodock\lackR_log.txt
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num_modes =9
exhaustiveness = 9
center_x=85.764
center_y =66.334
center_z = 64.384
size_x =86

size_y =60

size_ z=72

9 MER AR B/ T
mode |  affinity | dist from best mode
| (kcal/mol) | rmsd L.b.| rmsd u.b.

+

4 4
T T

1 -13.6 0.000 0.000
2 -12.5 1.563 3.015
3 -12.5 1.191 2.016
4 -12.4 2.149 8.807
5 -12.3 2.186 4.075
6 -12.3 2.712 4.171
7 -12.1 1.547 9.179
8 -12.1 2.968 9.314
9 -12.1 1.697 3.045

1E Discovery Studio B4 F 43 #1 XXXX 55 2R B/

Fig 5.5 XXXX 5 0% 52 A4 AH B4 H
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Name Distance Category Types From From To To
chemistry chemistry
A:ASN163:HD21 - :MOG1:0 2.98273 Hydrogen Bond Conventional Hydrogen Bond A:ASN163:HD21 H-Donor :MOG1:0 H-Acceptor
A:HIS222:HE2 - :MOG1:0 2.26834 Hydrogen Bond Conventional Hydrogen Bond A:HIS222:HE2 H-Donor :MOG1:0 H-Acceptor
A:GLN396:HE22 - :MOG1:0 2.53995 Hydrogen Bond Conventional Hydrogen Bond A:GLN396: HE22 H-Donor :MOG1:0 H-Acceptor
:MOG1:0 — A:ASN163:0D1 2.93193 Hydrogen Bond Conventional Hydrogen Bond :MOG1:0 H-Donor A:ASN163:0D1 H-Acceptor
:MOG1:0 - A:SER143:0 3.0645 Hydrogen Bond Conventional Hydrogen Bond :MOG1:0 H-Donor A:SER143:0 H-Acceptor
A:SER143:HB2 - :MOG1:0 2.48416 Hydrogen Bond Carbon Hydrogen Bond A:SER143:HB2 H-Donor :MOG1:0 H-Acceptor
A:SER143:HB2 - :MOG1:0 2.99572 Hydrogen Bond Carbon Hydrogen Bond A:SER143:HB2 H-Donor :MOG1:0 H-Acceptor
A:THR164:HB - :MOG1:0 2.52663 Hydrogen Bond Carbon Hydrogen Bond A:THR164:HB H-Donor :MOG1:0 H-Acceptor
A:THR164:HB - :MOG1:0 3. 02004 Hydrogen Bond Carbon Hydrogen Bond A:THR164:HB H-Donor :MOG1:0 H-Acceptor
A:GLY173:HA2 - :MOG1:0 2.40801 Hydrogen Bond Carbon Hydrogen Bond A:GLY173:HA2 H-Donor :MOG1:0 H-Acceptor
:MOG1:C - A:GLU215:0 3. 14837 Hydrogen Bond Carbon Hydrogen Bond :MOG1:C H-Donor A:GLU215:0 H-Acceptor
A:LEU144 - :MOGI1 4. 76345 Hydrophobic Alkyl A:LEU144 Alkyl :MOG1 Alkyl
A:VAL394 :MOG1 5. 16888 Hydrophobic Alkyl A:VAL394 Alkyl :MOG1 Alkyl

W2AE 6 DREERAHK

5 LS| RIS
1 | HIS43 HIS43
2 | SER143 | LEU144
3 | LEU144 | ILE170
4 | ASN163 | TYR219
5| THR164 | HIS222
6 | GLY173 | TRP374
7| GLU215 | ASP395
8 | HIS222
9 | VAL394

10 | GLN396

e e, ROURHRREE ERARS IR, BASCEIR5)09: all-1.pdb A1 all-2.pdb
RETETY TR -
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