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cDNA cloning and prediction of antigenic determinants of protein marker P4 in
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Abstract: Objective To clone the full-length of cDNA protein marker cyanase (IP4) of Ophiocordyceps sinensis and predict the antigenic
sites. Methods The information of protein marker of O. sinensis was obtained by proteomics technology. The transcriptome database of O.
sinensis and mycelium constructed in our lab were used to analyze IP4 unigenes and appropriate primers designed to amplify P4, which was
then cloned and sequenced. The conserved sequence of IP4, homology comparison, and the antigenic site were analyzed by DNAMANG6.0
and DNAStar software. Results Two alternative splice variants of IP4 were discovered from the transcriptome data and belonged to the
invariant alternative splicing. The protein marker of O. sinensis was identified as cyanate hydratase, 465 bp, encoding 154 aa. The analysis of
the conserved and functional regions showed that catalytic site and binding site mainly lied in C-terminal of [P4. Analysis of DNAMAN 6.0
showed that species 1—39 aa and 55—81 aa were of higher species specificity, and DNAStar results showed that the epitope region of IP4
protein is distributed from 25 to 90 aa. Conclusion The optimal antigen region of IP4 lied in the region 25—39 and 55—81 aa, which lays a
foundation for the subsequent large-scale preparation of IP4 protein and eutilizing ELISA to identify authenticity of O. sinensis.

Key words: Ophiocordyceps sinensis (Berk.) Sacc.; protein marker; cDNA clone; DNAStar; antigenic site analysis

XM EENEMEMNELRE R &, BERX RPN LAM, SAZ. BEIF
Ophiocordyceps sinensis (Berk.) Sacc. a4 7E 3 H F1 R ] () = ORI i« 2 U R UG T AR B AGHT )
R R BT R g R PR R TR R S BN L ki AREIPER, BT AR R

ks HEA: 2018-04-30

ESWB: HRARFIEEESTIBINE (30801522, 81373920); VU4 HHEEZIE LR )G 2 K RAIRE ; R i RH RAHE R U E %8
fEZRN: 9% W (1995—), %, (e, WA RIS %E. Tel: 18408271679 E-mail: 1340757919@qq.com

*BIEEE EHM (19767, 5, i, 3%, MAHT AL PHRFES%E. Tel: 13981938406 E-mail: guo596@163.com
#IFFIE— e B, L, YT, PR ERIR S % E .



22

Chinese Traditional and Herbal Drugs 25 49 % %5 20 3 20184 10 A

* 4865 -

FEWE I BEESERG  EEE . M R E
K, HTAEKXEAD, HA AR N TR,
Wi sk ™ H AR . N2 T2 BRAENE . H4 FF%.,
WREOR BT, Hm IR, IR, )
BB 5, MREE Bk R RN 4t A Ol
ERHEE A 400 20, FREH 60 25, W]
AAE9ANNH BHRMGIHR, BAIRS, H (R EZ )
AR ) A B B B B R 7 T IR E T s SRR R
FEABI IR 2, Rhis . BEDERHR
FEEL, RSN | A B R e I R 2 4
H BT R 7 k#4749

VR FIT A A B B 2 HOR I e 13 2 4 R
WIRAMEER A P4, LRIE N e NFRIREE (cyanate
hydratase, CH) %, J4125)F % T ELISA fI%E#
JFESERIE, THHTEN. EEST. (HARER
o IP4 SRR, AU R BRI A U4 LA
RESAF, FRE] T EAE ST R . BT HARsE
B vafE 1 IP4 ) cDNA 2K 1 Hyrs e iz,
NF— B REHAIAT P4 EHEABZDE |1l
1 #MHE5RF
1.1 R

B ERLT 2017 4 5 HRER DU R
WU NGB, RCER B2 24 K 2 [ bk B 08
FME A A RE R Ophiocordyceps sinensis
(Berk.) Sacc., FAFELE AT 25K 5 25 M A AL
HEMWE L= . KT # E. coli DH5a # A% H
S ERAE: BRI T b & XM HR
H R A ) pEasy-Blunt Simple Cloning Vector
1.2 iR

TRizol Reagent ( Ambion A 7], ZE[E); RT
reagent Kit with gDNA Eraser ¥ #% 5677 & (Takara
~F], HAD; TransStart FastPfu DNA Polymerase-
e Al ORI/ & . Trans2K Plus DNA Marker
(k2 EEWEARFIR 2 A D): 2XTaq
MasterMix (Dye) B i #E5Ef: DNA R 71) & O
N AR AR AT HAb LI 5 A E
P4t
2 HE
21 ZFHEREREREERSE

AR 2H 38 0 B 1 5T A 5 U R I 3RS &
HE BRIP4, HEAREFELKR, X
S FRERVN (15000~25 0000, X FaE.
A2 MALDI-TOF-MS %€, JW{RIkB AR T

N “K. ALSFEQIAQHIGR”, 5% 16%, %4 NCBI
AR R e AL HERERE (CH 0S) [FJEE
H, gi|751836131, FHXI7rFiERN 17 780, 5
B (pD 2 5.931,

22 EREBREEMNZIERESRRIESHT

R RTIAK A 1llumina/Solexa HiSeq 2500 &
WEN e & M E 2k (HH) 7Sk
(CS) B AT, BAFEM®E 2 MER.
AR M A FER 2 BT IR 2R FE bR 8 1 5
P (1) AR R Th R R CH I [R5,
% 7 H7E NCBI 1 3E47 Blast X ELXE, 2047 5 1 1 2
B X S R g R TT5EME; (2) A NCBI T % CH
755 s AR R 2 4 S AT LU, 8 R AR = i
FERIPY, 2R WIBE 2> #4532 unigenes, I H LA
FPKM {37~ unigene FIRIAFE . % FRIAHEH
(DEGs) HIfifidtnifE N FDR (false discovery rate) <
0.05 H. log,[FC|=1, HH FC (fold change) 7~ 2
FE i (B Rk = 1 LR
23 ZHEEE RNA BRI SEFREH cDNA #Y
il &

I Trizol BFVE! R BUHT 4 d1 B #5 81 RNA,
KR 2> 66 EE % Thermo Nanodrop 2000 A% 1%
T R R I FL VKA A RNA B, f4IE RNA B
JF IR =400 ng/uL, Aago/Arge™>1.8 J5 A i#E4T T4
S, B2 pg AHWEEE RNA 7 A
cDNA, AR 42 C/KWEE 2 min, ¥ EKkEE
B 2 min, 37 CH#¥E 15min, 85 CHI S5s,
¥ cDNA JHE T 4 CHIIRA (AT cDNA 7
BERIAGRAER, T-20 CuiE(RERERT).

2.4 TP4ZEREMRE cDNA BERETE

PL cDNA J#iti, %08 TransStart FastPfu DNA
Polymerase 187 F 1t B 5 EAT 5000 . ARAE s 42
HY[P) TP4 mRNA J¥%1, FIH Primer 6.0 514 114K
i, WX RER RS Y, B R R A
REWAF G WS Pl: 5-ATGTCT-
CTCGTAACTCTTCAAACCAGCC-3’, Fiif 51 ¥
P2: 5-TCACCACTTCCCCCGCAGG G-3’. #"#%%
f: 95 CHiAEME 5 min, 95 ‘CAM: 10s, 60 i
K 10s, 70 ‘CHEM 25 s, 32 MEI, 1% fgHE
R VKR PCR =), BT H 3B AL
A EE R TS BN B DNA [E 7
BEICH MR B, #1715 4% DNA RISGR A &
Ui AT KRR EH W R BOE R



« 4866 * 34

Chinese Traditional and Herbal Drugs 25 49 % %5 20 3 20184 10 A

pEasy-Blunt Simple Cloning # /& I, &3 =¥ %%
WEI K7 2 59000 E. coli DHSa /1, PR #e4k
Ja M E BRI T &6 50 mg/mL Kanamycin [1]-F
b, 37 CHREIER. SRR EE TS
A Kanamycin (1) LB A 722, 200 r/min, #i
Gt 6 h, HAFKZ VS PCR. BEY) K& 840
T 7 555 I, 152 AR e BR AR 4
ARAWRAA .
2.5 IP4 554k

ik NCBI Z5#4 5055 248 (http://www.
ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) X % & IR
VAT ORSE 751 5041 R DNAMAN 6.0 24
AT WL B R 7 A M2 LR 7 w1k AT 2 B LT AR
8 SMART 454453755 % 4" "#1 EMBL-EBI'"
] ProScan J¥ %1482 Chttp://www.ebi.ac.uk/Tools/
pfa/iprscan/) X2 F 1R 7 41 FEAT P 57 X3 43 AT A
T AT .
2.6 IP4[RX 54

F|F DNAStar 7 Protean ¥4 XT8R2 H ) —
G 25 W A B R e AR AT A A R I, A
Gamier-Robson'"!, Chou-Fasman!"*752:%} 1P4 25 4
TRAENTAELER) o BRIE. B TS B A
5 AT T . SR H Kyte-Doolittle!" > 77223 b7 & I
W2 P73 T 2 (55K S5 8K X 38 A Emini 251
T3 VE 0 E XA A T H BT R 2 TR AT Re VR AT
s A Jameson-wolf!' VA TR, %

P K R Pl i s ey HLAR T ] 22 1 i
1) XA AP X
3 HR55%
3.1 ZHEEHRARFEFEAZBRFIICER
EFTIESH

HI AR A Tllumina/Solexa HiSeq 2500 7=y &3]
-G 06 & U B HH AT CS s L3470 20
NCBI FM4% 5 4 MHI100886, M 4 %cdfE 4%
i Cyanate hydratase (IP4) IR /7%1], 455 W~ P4
BA 2 AN BB ROR, pAgmmE 1 R,
435N TP4 Al IP4-intron, IP4 30K mRNA 4K N
465 bp, 4w 155 aa, IP4-intron mRNA 4K 517 bp,
T 21 bp AESEFEN 52 bp FEL, EEARBONA
T, BTSRRI R R AR Y
B, oL s Mgk, kimszmi L Thne.
ZRFIEEWER MR 1 PR, TSL4kH P4 R
R E TR, HEN T SEAPT G R, FEARR
PR K .

ATG TGA
! l
P4 [ 1777 465 bp
SUTR 122 fi 3'URT
P4-intron [ 517 bp
SUT 1 52bp I 3utr
R ATG TGA

1 1P4 £[F 2 NI LA REE
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Fig.3 Conserved domains and active site analysis of P4
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Fig. 5 Analysis of IP4 protein sequence and antigenic region
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