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Structure analysis of theacrine
synthase CkTcS 1n tea
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® ES4fR(purinealkaloids) 22— EGHERIERIANIFAEYIRSNIR, TFEANE N e A
EEMNERRR Y., FEERNEER(caffine). FKME(theophylline), BJaJ#F(theobromine),
EIZ[%(xanthine), JREIERK (hypoxanthine), UEEIENS (paraxanthine)f1FAERER

(methyluricacid)Z,
® X (Camelliasinensis) FFERYIERAEYIRANHENR (1, 3, 7-=FESEENR) | ©JalH
(31 7_:$gﬁﬁu§_ﬂ]@) N §u+ﬁm (11 3_:Eﬁgﬁﬁu§_ﬂ]%) o



BRI
® 1984FFKATIR AT ¥ —FAA9FZ M, BIEACsinensis varkucha kucha(ChangetWang)Chang, &
EXRENFANEFEARMMRN, ERKTmraRmEaRYEWL. 19985, KRIAFNIGHEASMCassamica
var. kuchaChang etWang, {E/9Pali=EARAVEEM, AEENISFRIEESMIAFHER NS DRE N HETT

/FCkuchaChang et Wang, SRFPEZRNEREYIR/IERMT, 3, 7, 9-TURELRE(theacrine, TO),
DT EERY1.3%-3.4%, HFRFRIBEESRIFAITIIEE. \erER. TisKER. R TERrIN AE R A FE
BFR. BRER, /BEF (Camelliagymnogyna Chang) FHEEERM, EERBHARRFERK
FEREREMIR, FENERENRSLIOER, SRM AFRIEREEHMEEREZ1, 3, 7-=FRERER(FATF

[BWRE Ak
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® ERFIEL 7 =FIN-FREEZEE, DhlasACkCS, CkTbSHICKTCS, Bsmi/1ZoHraRBICKCSHI
CkThSTAIFRIHZZAINT, NIFINIREIEBAEENME, CKTcSERIHNIRELEAEEE, Bl 3, 7-
=RERERARY), BEEW/ITESE (1, 3, 7, 9-TUHERER) .

o HTENNMEHRAESSBUNERS. (OIbK. SESRWER, MEREEHMEmRE1, 3, 7-=FEK
EAFAREIAGRY, FRSEREGMEBII R A RER AR ARMEHR IR E S,



L{} lH3 H lH3 \ CH,4

1, 3, 7-=REHER 1, 3, 7-=FERE 1, 3, 7, 9-PUFRELERES



E RIS REEECKkTcS—REE SR
AProtParamBtrERGES IR %R

Number of amino acids: 370

Total number of negatively charged residues (Asp + Glu):

Molecular weight: 41605.80 Total number of positively charged residues (Arg + Lys):
Theoretical pI: 5.47 Atomic composition:
~ y e =1 Frg
Amino acid composition: | CSV format ;izizgen ::_ ;;iflﬂ
ala (&) 20 5.4% Nitrogen N 86
arg (R} 14 3.8% cxygen o] 554
&sn (N} 17 4.6% sulfur s 22
&sp (D) 18 4.9%
Cys {‘i) 8 2.2% Formula: Cip55Hz014N4860554522
:12 E\Eﬂ; ;—g 33: Total number of atoms: 5832
Gly (G) 22 5.9%
His (H) 9 2.4%
Ile (I) 22 5.9%
Leu (L} 36 5.7%
Lys (K} 23 6.2%
Met (M) 14 3.8% oo .
Phe (F) 23 6. 28 Instability index:
Pro (P) 13 3.5% . C o . .
ser (5) 32 8. 6% Th-'la J_n_stab‘l_ljl_t__v index I:II}. is computed to be 34.
Thr (T) 19 s 13 This classifises the protein as stable.
Trp (W) 3 0.8%
Tyr (Y) 3 2.2%
val (v} 27 7.3% . . . a -
Pyl (0) 0 0.0% Aljiphatic index: 87.70
Sec (U) 0 0.0% . i
Grand average of hydropathicity (GRAVY) : -—-0.058
(B) 0 0.0%
(Z) 0 0.0%

(X) 0 0.0%
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1e 20 3e 40 5e 60 70

MELATRGKVKEVLFMNTGEGESSYVQNSSFTEKVASMAMPALENAVETLFSKDFHLFQAINAADLGCATG
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Alpha helix (Hh) 174 is 47.03%

Extended strand (Ee) : 50 is 13.51%

Beta turn (Tt) = 15 is 4.05%

Random coil (Cc) 131 is 35.41%
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Predicted localization for the Eukarya domain: Cytoplasm (GO term 1D: GO:0005737) Prediction confidence 27



AR S EBCKkTCSHI=R4%51I (PDBERS: 6LYH)
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o N\ERFPTfEN ¥ =FN-FRELREE, ohlan®/ICKCS, CKTbSFICKTCS, BEEaIFo1RAHCKCSH
CKkTbSIBIZRMEEZAINT, NIFINSFFELLESTIE, CKTcSTRIMHNOREL RSN, BLU, 3, 7-=
FRERER Y], BEELM/TER (1, 3, 7, 9-PURERE) .

® FIFICKTCS CAMSBERFYIHBLAST, fEBLASTPHEIZRSWISSPROTEZE, BRIGINER, MEAHEIER
BRNAEFESRM. NRINHE (Coffea arabica) . gxfpIiHE (Coffea canephora) BYN-FREILFZHS,
N



HAEREE

TCS1f

TCS1b

TCS1c

TCSla

CkTcS

CkTbS

CkCS

TCS1d

CmXRS

CaDXMT1

CaXMT2

CaMXMT1

CcMTL

CcXMT1

CaMXMT?2

CcDXMT

E=E

Caffeine synthase 1 TCS1f

7-methylxanthine methyltransferase 1CS1
7-methylxanthine methyltransferase PCS1
3,7-dimethylxanthine N-methyltransferase TCS1
1,3,7-trimethyluric acid N-methyltransferase CkTcS
3,7-dimethylxanthine N-methyltransferase CkTbS
3,7-dimethylxanthine N-methyltransferase TCS1 CkCS
Caffeine synthase 1 TCS1d

7-methylxanthosine synthase 1 CmXRS1
3,7-dimethylxanthine N-methyltransferase CaDXMT1
Xanthosine methyltransferase 2 CaXMT2
Monomethylxanthine methyltransferase 1 CaMXMT1
Probable caffeine synthase MTL

7-methylxanthosine synthase 1 CcXMT1
Monomethylxanthine methyltransferase 2 CaMXMT2

3,7-dimethylxanthine N-methyltransferase CcDXMT

Y E

Camellia crassicolumna
Camellia irrawadiensis
Camellia ptilophylla

Camellia sinensis

Camellia sinensis var. assamica
Camellia sinensis var. assamica
Camellia sinensis var. assamica
Camellia taliensis

Coffea arabica

Coffea arabica

Coffea arabica

Coffea arabica

Coffea canephora

Coffea canephora

Coffea canephora

Coffea canephora

xS
AOA0S2PM92.1
Q2HXL9.1
Q2HXI6.1
Q9FZNS.1
AOABCOWW36.1
AOABCOWX00.1
AOABCOWW38.1
AOA0S2PMAS.1
Q9AVKO.1
Q8HOD2.1
AOA096VHY7.1
Q9AVI9.1
AOA096VHZ1.1
A4GE69.2
Q8RVMO.1

A4GE70.2

TERALR
N1, N3
N3
N3
N1. N3
N9
N3
N1, N3
N1, N3
N7
N1, N3
N7
N3
N1
N3
N3
N1, N3
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CkTbS=245 AR UINRERRL S AR iE =R 251 CkCS=4k454
PDBE=S: 6LYI (Swiss-Model ) (Swiss-Model Fl)
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Score Expact Method Identitias Positiveas Gaps
714 bits(1842) 0.0 Compositional matrix adjust. 342/370(92%) 355/370(95%) 1/370{0%




B RIS REECkTcS5CKCSELYT

Score Expect Method Identities Positives Gaps
709 bits(1831) 0.0  Compositional matrix adjust, 339/370(92%) 355/370(95%) 1/370(0%)




B RIS EECKTcS 5CKTbhSEERT

Score Expect Method Identities Positives Gaps
717 bits(1851) 0.0 Compaositional matrix adjust. 341/370(92%) 355/370(95%) 0/370(0%)
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EBRInS kEECkTcS 51,3, 7- = REREBIEE{EANRE RIS

MET:15
-4
PHEF322
TRP{61 U TEYL8
CYS270
WRP-242
HIS}Te0
: e 1
ILER4L 25 TN
PHEC30

PHE=Z72 ARGL276
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o BHFX#@ARIA], CkTcS. CkTbS., CKCSHEMEES NRARFE=TTLTEE, oil=E:

e CkTcS Arg-226 (CkTbS_ His-226, CkCS_Arg225), CkTcS lle-241 (CkTbS_Thr-241,
CkCS_Thr-240), CkTcS_Cys-270 (CkTbS_ Ser-270, CkCS_Ser-269)

o TECKTcSHFR T Arg-226, lle-241F1Cys-27084A2551,3,7-=RERBINEEBEEER.

o ZCkTbSHI226\IHisZZ NArg, FA1,3,7-=FERBRMIKY), LA AT, ETHRENL
1,3, 7-=BHERBHN BEWAE R,

o FERSMEIGH, FE1,3,7-=HREIRERMIEY, CkTbSAIT24115,S270CHRARETSE R M =187
EEEIN, WREM=RTEN-REEZEEIENH—S B,

o XL R RBACKTCSAJArg-2261%1,3,7-=HERBNESF1,3,7-=FHERBRANIBFELAIIE
MEMPRETNRNIER. lle-241F1Cys-270th ERTT S H M.
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e Zhang, Y.H., et al. Identification and characterization of N9-methyltransferase involved
in converting caffeine into non-stimulatory theacrine in tea[J]. Nat Commun, 2020, 11(1):
1473.
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