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Abstract
(CBDA1). [ Method ] The physicochemical properties, hydrophilicity and hydrophobicity, transmembrane structure domain, the signal pep-

(Institute of Bast Fiber Crops, Chinese Academy of
[ Objective | To study the biological information contained in the protein sequence encoded by cannabidiolic acid synthase gene

tide, the motif and the spatial structure of cannabidiolic acid synthase (CBDAS) were analyzed by bioinformatic sever and online tools. [ Re-
sult ] CBDAS consisted of 544 amino acids with molecular weight of 62 168.42 and a theoretical isoelectric point of 8. 81. Tt was a stable hydro-
philic secretory protein and the N-terminal contained a signal peptide of 28 amino acid residues, moreover, the subcellular localization of CB-
DAS was extracellular. It was presumed that CBDAS belonged to the family of oxidoreductases and FDA was a necessary cofactor for the activi-
ty of CBDAS. In addtion, CBDAS contained one low complexity region, twenty three phosphorylation sites and six N-glycosylation sites. The
secondary structure mainly included a-helix, B-turn and random coil. Furthermore, the tertiary structure was the most homologous to tetrahy-
drocannabinol synthase (THCAS). [ Conclution]The results could provide a theoretical reference for further study of the structure and func-

tions of CBDAS.
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Table 1 The amino acid composition of CBDAS encoded by CBDA1
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Fig.1 Hydrophilicity and hydrophobicity analysis of CBDAS
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Fig.2 Analysis of transmembrane structure of CBDAS
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Fig.3 Analysis of signal peptide sites in CBDAS
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Fig.4 The motif analysis of CBDAS
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Table 2 Pedict phosphorylation sites of CBDAS

FAWERE N S, LB SR ARAEJF S Asn — X —Ser — Thr  J¥%5  fis J¥5 85 T e
No. Site Sequnce Score Predicted amino acid
=] HAT  Fah K A 22\ [25] oy j= q
(X /2B Pro AMAAE—FI S HIERR) ™ o N - B 54D : % NIQTSIANP 0,683 Py
EHRERTS AT SERE MESHREEYY 2 74 NLRFSSDTT ~ 0.940 S %
. \ o . , 3 91 PSHVSHIQG ~ 0.815 S
DIRERYIRE S AN R A G R D mrReaenn o e i

Z 55 (Al T 5 g st N - B 5 120 SEGMSYISQ  0.980 S %
NI RG] AR HEL 19%%74:1 i . 44 IDVISOTAW 0,850 e
HIFH NetPhos 2.0 F1 NetNGlyc 1.0 %t CBDAS k4770 , 45 7 170 NESLSLAAG  0.709 #S %

. e (L o , . 8 221  LDRKSMGED  0.996 S x
TP ETE 23 DBERRALALA 6 4 N - LB (R 554 AVPKSIMES 0,530 os
23), 10 258 STMFSVKKI  0.949 # S x

_ . 11 345  CRQLSWIDT  0.998 S x

2.9 CBDAl EAHBEBWN R . =RKEMHSHT Hilkx 12 426 MDEISESAI  0.769 #S %

£ SRR 125 Sk £l > . . 13 78 SSDTTPKPL 0.989 T %

U A1) B S IR PP RS 3K 70% 247, LLANAE T information | 54 EACATLGEV 0781 T

theory ) GOR YR ik 69.7% 7' FIH GOR IV % CBDAS 15 469  YNFMTPYVS  0.888 T

PN = 16 522 VKVKILVDP  0.651 T %

A R SR AT I, 5 R a0 5 W, CBDAS SR M o - 17 41 CFSQYIPNN  0.606 £ Y

P T T2 000 Fb 2] L s A kot (1 18 60 NNPLYMSVL ~ 0.967 xY *

PRI B — FrB FITCANAE B ALAR, 5301 7 4 IRBE Y 21. 88% 1 160 CEVYYWVNE 0,633 Ve

26.29% F151.84% |, 20 368 IKLDYVKKP  0.936 #Y
o " 21 444 YELWYICSW  0.662 Y

FIJH] SWISS-MODEL % [1 Jf = 4E 25 s B T HAl sy 5 471 EMTPYVSQN 0,968 Y.
CBDAS [ = #EZ5 AR, Qi 5 firs . B FE H g 168 3 509 WGEKRYFGKN _0.632 x Y &
SN B AR T S AR VE L , 38 4 J5 e X 53 Br ol 9 A ) 29 4 %3 CBDAS MFEEL S
BIR , 322 Tetrahydrocannabinolic acid synthase (U & K Jff Table 3 Predict glycosylation sites of CBDAS
AR il ) \Pollen allergen Phl p ( 4£ 4731 ik Phl p) | ber- o i =271 ) TN
berine bridge-forming enzyme ( /> 5 §isi £ J& i B ) . Reticuline No. Site Sequnce Score Predicted form

. e . 1 45 NATN 0.671 N - Glyc
oxidase ( £F4E K 5 fLf ) .alkyl dihydroxyacetone phosphate syn- 2 65 NSTI 0.663 N- Gl§2
thase , peroxisomal (%3t — 2 3t Z BRBEBR TR A W, 1 A L) i §32 ILVII(TT‘Z 8~ ;g‘g‘ E - g}yc

. - e L e i : —bye

fit}) . CBDAS B =45 RS %X 29 MR E 5 328 NKSF 0.506 N - Glye

E,‘J,;H\:EPE THCAS[ZSJE/‘JIEJ%‘ﬁ%%,ﬁ 8395%0 6 498 NYTO 0.583 N—G]yc
10 20 30 40 50 60 70

I l | l |

MKCSTFSFWFVCKIIFFFFSFNIQTSIANPRENFLKCFSQYIPNNATNLKLVYTQNNPLYMSVLNSTIHN

eeeee eeeee eeee
LRFSSDTTPKPLVIVTPSHVSHIQGTILCSKKVGLQIRTRSGGHDSEGMSYISQVPFVIVDLRNMRSIKI
eee eeee eeceeee eeeeee eee eceeeee eee

DVHSQTAWVEAGATLGEVYYWVNEKNESLSLAAGYCPTVCAGGHFGGGGYGPLMRSYGLAADNIIDAHLV
eecchhhhhhh eeeeee eeecee eee hhhhh hhhhhhhh
NVHGKVLDRKSMGEDLFWALRGGGAESFGIIVAWKIRLVAVPKSTMFSVKKIMEIHELVKLVNKWQNIAY
hh hhhhhhhh eeeeeeeceeeeee hhhhhhhhhhhhhhhhhhhhhhhhh
KYDKDLLLMTHFITRNITDNQGKNKTAIHTYFSSVFLGGVDSLVDLMNKSFPELGIKKTDCRQLSWIDTI
hhcchhhhhhhhhhh eeeeeeeeeeee hhhhhh ee eecee ee
IFYSGVVNYDTDNFNKEILLDRSAGQNGAFKIKLDYVKKPIPESVFVQILEKLYEEDIGAGMYALYPYGG

eeee

eeecceee hhhhhhhh hhhhhhh hhhhhhhhhhhhhh eeee
IMDEISESAIPFPHRAGILYELWYICSWEKQEDNEKHLNWIRNIYNFMTPYVSQNPRLAYLNYRDLDIGI
hhhhh eeeececeee hhhhhheeeeeee hhhhh ee
NDPKNPNNYTQARIWGEKYFGKNFDRLVKVKTLVDPNNFFRNEQSIPPLPRHRH
eeeeeee eeeeeee ee

GOR4 :

Alpha helix (Hh) : 119 is 21.88%

310 helix (Gg) : 0 is 0.00%

Pi helix (1) s © is ©.00%

Beta bridge (Bb) : @ is ©.00%

Extended strand (Ee) : 143 is 26.29%

Beta turn (Tt) & @ is ©.00%

Bend region (Sss) : @ is ©.00%

Random coil (cc) = 282 is 51.84%

Ambiguous states (?) @ is ©.00%

Other states 2 is 0.00%
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Fig.5 The secondary structure of CBDAS
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Fig.6 The tertiary structure model of CBDAS
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