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i E: BB FLFESIE Baphicacanthus cusia | WIS AW A BOE £ 0 AR BR & BlE (tryptophan synthase, TSB) &
K, fix# 4 BcTSB (GenBank # 3% '5 AYM45644.1), X HAMME B FMELERH#AT . FiE ETIRSEERAL
PP, 3K15 BeTSB Z:KJF B S4HE (ORF), & HAMME BT BOM B K DhRe fik th )42 T,  #49% pET32a-BcTSB Ji
RIE A, HEAKIEATFE BL21 (DE3), IPTG i 53R 1A J5 #1T SDS-PAGE 9l . i i SEKY %¢ % 72 7 PCR (qRT-PCR)
AR S EARAFMAL Ry X, o) TSB REKF. &R wEK BcTSB £ K ORF KN 1 452 bp, Zihd 483
ANEERR, AYE R EWN K ER, AT 44k, ZEEMX S THRESN 51 665.89, pET-32a # /A5 18 000
FR% . SDS-PAGE 43 #T7E 70 000 &b tH3L H 8 H %4, SEIRHUAE KN —E. qRT-PCR 7317 %7~ BcTSB &K E S
WARARPERE, BEZPNRERRS. Fi10  BEX BcTSB EE Mk LRIEMT, Nk —DH K ZERE
Thie KRB E T 200 KAl .
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Abstract: Objective To clone the tryptophan synthase gene named as BcTSB (GenBank accession number AYM45644.1) involved in
the synthesis pathway of indole alkaloids from Baphicacanthus cusia, meanwhile, the bioinformatics analysis and expression analysis
were also performed. Method The open reading frame (ORF) of BcTSB gene was obtained by the database of prophase
Baphicacanthus cusia transcriptome. The function of the BcTSB gene was preliminarily predicted by a series of bioinformatics tools.
The entire protein-coding cDNA of BcTSB was cloned into the prokaryotic expression vector pET32a, then the recombinant plasmid
was transformed into E. coli BL21 (DE3) cells, with IPTG induction. SDS-PAGE was used to investigate the situation of expression.
The expression of the gene in root, stem and leaf was determined by using real-time PCR (qQRT-PCR). Results The open reading frame
(ORF) of cloned BcTSB gene was 1 452 bp, and encoding 483 amino acids, it was predicted by bioinformatics analysis as hydrophilic
protein, being located in the chloroplasts. Bioinformatics analysis of the amino acid sequence showed that the molecular weight of
encoded protein was 52 kDa, because prokaryotic expression vector pET32a contained 18 kDa label, SDS-PAGE results showed that a
protein band at 70 000 was in consistent with molecular weight of the predicted protein. The QRT-PCR revealed that BcTSB gene was
expressed in different tissues of B. cusia, the expression level of BcTSB in stems was much higher than that in roots and leaves.
Conclusion In this study, BcTSB gene of B. cusia was cloned and its expression was analyzed successfully, which laid an
experimental foundation for further study on the function and regulation of the gene.
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25 HAE W) 5 ¥ Baphicacanthus cusia (Nees)
Bremek. J& T BRI B2 EAEARYY, 18
AL, 2. S EAZAHENME, RhEn
CRENRIENR”, 25, M in THAS K AR 2
TR, R AL L e R D W AR
M, DR E B R BT T (R E 2 )
FERRER), fE 4 FEZP= S, SRR,
fEE WA AR R AR, ARk, D
R R IR A A P B W 24 AR B ) o
LR, CORBLR R AEA T I A e TS
K. B, B, WIS GRER . BE R0
BNt g i . TR, B
b TVENE BFIH T a2 4h, e BAPH. Uk,
Lot SR DIREE RN BERLLIN AP
e

T P14 A US| WS4 T3 ) & AN AT A — B2 1)
A2 R % 5K o i s R AR, — R i
G B EA 21, —RIFHERIERE, FER
TE43 R & il (chorismate synthase, CS). 2RZ &
KR A S (anthranilate synthase, AS). Hj|Mfk-3-
H o R S Rk ( indole-3-glycerol phosphate
synthase, IGPS). thZ & & Hilif o (tryptophan
synthase, TSA) SEHIVER TRV — 2 O R
B, VR IRAE B R & 8 B (tryptophan synthase
B, TSB) HIEF NI, W5IWETE il e 28 4 i £
% CYP450 H & %A L B ( cytphrome P450
monooxygenase, CYP450) % 4bAy 2-F2 FEM5| WAl 3-
FRIE0G W, 5[y DU SR & BRI . B R AL BT AR
N H A A 5

IR B — RAFAE T2 . 55 i LA AE )
Mrp, BTN L AR L B IR A R B E R, AT
o F1 B2 L, o IEHEH TrpA gwtid, B H TrpB
GwRsP. FE DA A R L R, R IR A R
B RYEEHE MR, BIVE-3-HMBERRAE TSA 1
YER TR I, T 2 BRAE TSB HIAEH T~ % Rl
Mo PR, ARV H SRS WA P I 2Ok
REY. HAl, R A R E R
hRT LR, S R TR IE G R B
FLR LITSA, FH#HT 7 AME BS i R ia s =
Gy M ERIAHSCHIT T, 1T 35 g IR A A el A Qs B A A
Fid, TSB AT DIREIEAR A

DRI AT 7 LA Rl 2 05 e sr A K e i),
BT Gateway S PEH AR £ S| BcTSB R, AT

EVME RS JERERIE LR B RiE T, B
TE RN 5T 12 J55 DRI TE L 05 15| Wi A= P 45 RS A2
(1937 IR A 25 58 B Al
1 #RIE{EE
1.1 g

P A S T 0 3 R = b T Al 0
2 LB e (118°39'51.00"E, 25°25'32.12"ND,
SRR R A S B S e N Y
W& Baphicacanthus cusia (Nees) Bremek.. K [A]J5 17
F ARG E-80 CUKFRAF
1.2 K5

SLRERAE ., RIZKIAFE: pENTR-D-TOPO.
PET32a ¥J N ALY %= £ 4. DH50 Chemically
Competent Cell 1 BL21 (DE3) #3224 M350
i AE YR A PR A R . RNA FEEGAFIE. &
A& Sal I. BamH I FR#I1E A VIS, T,DNA
MG . 2 X TransTaq PCR Mix. S %6 7€ & PCR
(gRT-PCR) 730 5 F AW TR CKiE) ARA
A, BRI E . DNA Marker. 8% H i Marker
B At X EAEMHEAREGRAF, StarPrep R
# DNA JiZ B &9 H TaKaRa 4w, PCR 5l
WG S U 30 FR AR 1 AR 0 BR 2 7 56 B
1.3 {425

Eppendorf PCR 1X (Eppendorf H [EH R F]D;
LightCycler 96 S22 € & PCR A% BHE AR AX
SRS FEKER IR (R R AR
RERAFD.

2 7k
2.1 SIHMIMRITSERK
M H5 o % o A BOHE B, Rk H AR A

BcTSB, FIH Blast # 4% BcTSB A 4 s [X it
ATTN, FAEwIS XA A primer 5.0 Wit514, A
W 5E AT 20 51 2 Z1an sk 1 Fio, BeTSB [ 1E
SIS IRTTH 43 30700 BamH 1. Sal 1B 5 A fR
PsdE, 32aTSB 1E M5 RTTH 43780 BamH 1.
Sal 1 BEUINT 55 B AR BRIE CRRIZENEEIINL 5
2.2 2 RNA BY$2EUAN BeTSB EFE A= &

A RNA H2ECR A Trizol ¥, ARIERAF &2
HE S RNA, BT E %M RNA R
cDNA, FFRIF1E-80 CUKHH. R4 BcTSB LK ¥4
15X 741, N primer 5.0 14 #PEL1 4 P1CGE D),
PL cDNA ARG BcTSB FEAE T4 14, PCR 471
JNAR N 20 uL: 2 X Taq PCR Master Mix 10 L,
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Table 1 Primers and sequences
EERe) CIEYEZR S JFHI(5'—3")
P1 TSB-F CGC_GGATCC ATGTCTTGCGCAAAAAATTTCCAC
TSB-R ACGC GTCGACTTTCTTCATCAGATATTCCATCACCG
P2 32aTSB-F CGCGGATCCATGTCTTGCGCAAAAAATTTCCAC
32aTSB-R ACGCGTCGACTCATTTCTTCATCAGATATTCCATCACCG
P3 BcTSB-qper-F CGATGAAGATGTGAGGCTGAT
BcTSB-qper-R CCCGACACCCACTGAATG
P4 B-actin-F GAGGGCCAAAACAAACTTGA
B-actin-R CCCTTATGTGCCTTTGCCTA

RSP 1 ul, R 1 uL, ddH,0 7.0 uL. PCR
NI ZR N 94 CHAEM: S min, 94 CAE1E305s,58 C
IBK30s, 72 CHEH 90s, 30 AMEFR, 72 CLELE
S5min, 4 CLR.

PG5, IR H S e T I R,
¥ EOGRAS M H B DNA B BES AN T #i4k
pENTR-D-TOPO #H kAT, A KA @
DH50 /&S24, I8 R HUMEIRE FH 1 v b
BEALHEEL 7 PR 4T PCR AWUERY) 455, K 4552 A
PR B 415Uk i 4479 pENTR-D-TOPO-BCTSB,
U8 B B A TR AR ARG BR 2 7]
AT AL
2.3 BcTSB EEEMEEFNT

X FH NCBI ORF Finder ( https://www.ncbi.
nlm.nih.gov/orffinder/) 7E 83X 4% BcTSB 2 Al 1)
TR SEAE CORF) #E4T 1l ; KA EXPASy-ProtParam
tool Chttps://web.expasy.org/protparam/) 7E & A%
BeTSB 3 [A 4 i () 2 S R BEAT BALVE A0 0BT s SR
F  ExPASy-ProtScale ( https://web.expasy.org/
protscale/) FELREAFXT BeTSB £ H AT/ /K PE
2 81: K TMHMM Server 9Chttp://www.cbs.dtu.dk/
services/ TMHMM/) fEZE B {1 % BcTSB i I #EAT 15
BREE R 4T RA SignallP 4.1 X BcTSB & A1

55 KA T ;. R Plant-PLoc  Chttp://www.
csbio.sjtu.edu.cn/bioinf/ plant/#) TEZEEAFXF BcTSB
W E AT A E A7 534 KA NetPhos 3.1 Server
( http://www.cbs.dtu.dk/services/NetPhos/ )
NetOGlyc 4.0 Server Chttp://www.cbs.dtu. dk/services/
NetOGlyc/) FEL4 A%+ BeTSB & 3 TR 1L S
WESEAL s RHFEZE T H SMART (http:/smart.
embl-heidelberg.de) X} BcTSB 25 A {457 45 #4133k 47
7 Hrs KH NPS@: SOPMA secondary structure
prediction A1 phyre2 #4453 A iEAT —Jh SE RN =2

ZERITRIN; FIF DNAMAN #4204 T R38R 7 511
FYELEXT, FIF MEGA 6.0 4[] neighbor-joining
(NJ) ¥4 BeTSB R R 741 5 HAth 16 F4)
Fi] TSB JE [N S LR 17 4 A g AT T VFA
2.4 pET32a-BcTSB RiZFiAFH ARMEFE L

FIF BamH. Sal T B 14 3 D) B SUEE D) H 5
[K 5 PET32a #AAfikL, 37 CHEV) 3~4h, KEFY]
(1) H ) BE gk i B AT IR AR B 5, B Ty
EEHT 16 CHIREs:, #UKmITE DHSa
2N, AR BERPUETE AR, 37 Cid
WEEFE o BRIEPEE v FE 34T PCR FWEGY) 508 %
SENBAPERI E AR, & E RN A E ARG R
AR, WPk fE, HEAREBEmHN
pET32a-BcTSB, ¥l /7 IEH# ] pET32a-BcTSB %4t
BL21 (DE3)/& 2440, B 1Pk 5 5 B 24T PCR
iRl
2.5 BcTSB EREFE%FTIE S

H AR I B T P TR VR 300 pL #%5 4% %5 10 mL 5
A RHERPUER LB AR =5 F, AN 37 C,
200 r/min FEIRFHEFE, EPHKHN 600 nm 15
JEEE T RGN G (4) 1N 0.6~0.8 BIAT, #F
FAFES 2 HMAN IPTG 2 uL, LWKE 0.5
mmol/L, 20 CRIETK, 37 CHKE3~4h (HL
KIMN IPTG BB HAE XD, MEARE 1y
B 500 pL BEWNAF] 1.5 mL &E0& T, 6 000
r/min, &0 S min, % BiE, HUUE; EUUEYH
b0 500 pL PBS &R PLIE, FF I A 240 M Al A 78
YRR, TEFE 10 s, #EA S s, FEIF 20 Ik,
A Z JE, 6000 r/min, .0 5 min, H_EEMTT
WA, FEBUR B O A E AE N R, fEEO
BN 20 pL ) 2X SDS-PAGE Loading Buffer
WA WMNEFELE 100 C#E 10 min A4,
SDS-PAGE £ illl H i) 8 H IRk .
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2.6 BcTSB EERTRIZSTHT

12 H13R15 ) BeTSB 2K cDNA 7411514
P3 (£ 1), PLSHE B-actin fEANSEREEITHNS
Fenl® P4 (R Do UHEARHAL GR. 2,
M) cDNA AT qRT-PCR 43#7. FIH Light
Cycler96 LB} 5876 58 7 PCR AT R BL, BEAMFE
3 MEY)#EE . QRT-PCR RB{AZR N 20 pL:
gqPCRmasterMix 10 pL, FFiF5[4% 0.6 uL, cDNA
PR 2 uL, ddH,0 6.8 uL; qRT-PCR f&/F: 95 C.
30s; 94 C. 5s; 60 C. 20s, 72 'C. 20's, 40
AMEER, 72 C. 10 min, 4 CEFE. SN 452
Pfiih gk, 08 20 VR RLIE N (AR A

4]

<]

3 ZR5NH

3.1 BcTSB EEHITRE

3.1.1 & RNA WIS/ ISR, 2.
MRHEEUS RNA, g k& 1-A B
7N, A 28 S A 18 S 2 kBRI %7, 28 S Akl
72 18 S 2 £%, ULHISEELR) RNA 880 R 1F,
Assonm/Arsonm TN 1.8~2.0, RNA JFi &K E =400
ng/mL, & a8 EK.

3.1.2 BcTSB #[H ) PCR 1 LI cDNA N
AR, K H primer 5.0 % iHIE. & FIGIY) P1 (3 1),
2 PCRY 14 BcTSB 2 [A J5 , 37152617414 1 452 bp,
HHMER T —2 (E 1-B).

3.2 BcTSB EEEWMERFE N

320 EALMERT AT B A EALE R 2 A K I
BcTSB % [K 4 fit— 2% 25 483 MNRILFR A Ik EE & 2),

Al 2 3 M

5000 bp
3000 bp
2 000 bp
1 500 bp

8000 bp

£00 bp 500 bp
500 bp
300 bp
M-Marker 1~3-RNA %k 4~5-BcTSB 2K PCR /4
M-Marker  1—3-electrophoresis results of RNA  4—5-PCR

amplification products of BcTSB gene

1 DI RNA SRk (A) 71 BcTSB EE (B) PCR 18
Fig. 1 Electrophoresis results of RNA in B. cusia and PCR
amplification of Bc7TSB gene

531 A CrasoH3621N6350602820, AHXT 73 F L& N
51 665.89, BELSEHL AN 6.58, JIRIEHEHCN 87.08.
FeKMERCERIME (GRAVY) H-0.096. fERIERR
R, HER (Ala) SRR, 5 11.8%.
ExPASy-ProtScale Xf S5 B /KPE M3 H], BcTSB &
oK SEE (B 3-A). FH NetPhos 3.1 Server
TELEHAEXT BeTSB 8 AT BE R AL S T 2347,
S5 3R BeTSB AL 22 MR ILAL A, 5
13 M2/ (Ser)s 5 AN (Thr). 4 PN
g (Tyr), FEZE AHEY AR 77 ko 2
(I 4E . FIH NetOGlye 4.0 Server #44f %t
BceTSB & HBEIEALAL fi 73 Hr B, BeTSB 71354
12 ML

3.2.2 BcTSB HE AL WA EN . 15Tk
SRR DX TR A3 B SMART ¥ 44:%F BeTSB 45 [T
ERI TR W, 1% H & T Trp-synth-beta-11 8 5
e (& 3-B). i TMHMM 3T #5 5 X TR 45 5
7R, BeTSB %K H &4 Outside [X, #EM BcTSB
TR G (1) B A S i R R (B 3-CD 0 [AII A
F SignalP #4743 4t RE7R, 75 N i 70 bp EH]
P, BeTSB 2 F AT A5 5 ik X 3k (B 3-D). Fl
i Plant-PLoc % {4+ BcTSB 45 [ 347 3V £ ffd 5 57 7>
Br, 45K H], BcTSB K gmtD ¥ 8 1 m Ae 7L 2%
e R IR EERIER .

323 M= AT 2 H SOPMA f£
LIS BeTSB F: R SRR 17 91 i) — &5 M AT
T, AT RER, ZEAR RS T s
o BE0E (37.68%), NG (38.30%), B #r&
FEAREE (14.91%) 1B #HAH (9.11%) (K 4-A), «
HE AN TE RN 36 i oA i eSS MK BT
L5 BcTSB 1 H =45 M A2 ] Phyre2 A5
BRI, R E SR RS B
AR E =R (K 4-B).

324 BcTSB FHAFAI LA RG> HT 18
it NCBI 1E£k Blastp X 85 7 R F 7182, 2
PhfEI4: (GER52969.1) %5 16 FhA[FE#IFHY) TSB &It
2751, KH DNAMAN #AF0 SIERIE T A 5L 7
YT 2 EFAILES (B 5), KI BcTSB A 5H
At PR ST X IBAR AL B i B 88%, KB BeTSB
EAMRST RS . FIF MEGA 6.0 241 NJ 2%,
FEEANFILEY) TSB Wb, 255 % 30 BcTSB 2 [H
525 H MY B 4 (GER52969.1) . 41 R JE %
(TEY67686.1) SE&AXHREIT, AIHRAN—3L (K 6).
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1 AIGTCTTGUGCARRARATTTCCACTCCGTTTCTGTIARTCCATTCGACCCTICCTCARTTC
1 M5 CAEKNTFHSVSVIHZSTTLTPOGQTF
61 TCCRAGCARARATCATCATCCAATCTCAATTTCAACCCCARATTAGGATATAATARATCT
21 5 ¥ K 5 5 5 WL NTFMHNZPETILTGTYHNEKS
121 TCTGCATTARGTTATTCAGCCATAACTGTTGATCCAGTCGTGACTGCGCCGARTGATARR
4 S AL 5 ¥ 5 A I TV DPVV VTS ATPUNTILDHE
181 TATATTAGTAGTAGGAGTATARATATTGAACCAACTGTARRATCGGACATGGTICGCTTTS

61 ¥ I S S ®R S I NTIETPTTVIEHEKSDMTYVEAETL
24] ATCGATCAGGCIGAGGAGAARTCGGCTACCACTGGARAATTTIGEIGCGTICGGAGGAGTIC
81 I D QAREEEXKSATTO®GEKT FGSAETFTG GG GV

301 ITCGTGCCGGAGACGCTCGTGAGTTCCTTGAGCAAGCTGGCTGCTGAATTCARCCTAATT
101 FV?PETTLTWVS5 5L S5 KL AAKAETFUNTILTI
361 CTACATGATCGGGATITCCAGGGIGAGCTCCAGGTTGCTITRAAGGGACTACGICGGLAGE
121 L HD RDF QGETLGOCVALZERTDTYVGR
421 GARACCCCGCTTTATTACGCGRARRCGCCTGTCGGATTACTACAAGGSTARGGGCAACGEE
141 E T P L ¥ ¥ 2 KR L 5 D Y Y K G KOG NG
481 CAGGGCCCCGAGATTTACTIGARAGCGIGAGGAT CTCARCCATGGCGECGCTCACARGATT

61 @ G P E I ¥ L KRETUDTLUNU HGTGA ARHEKI
541 RACRACGCCATCGCGCAGGCTATGATCGCTCAGCGGATGGGCCGGACGAGTATTGTGECC
1881 N W A2 I A Q A M I A QRMGRTSTI VA

601 GCCROGGGCGCCGGECAGCACGGIGTCGCCACGECGECCGCCTGCGOGRAGCTCGECCTG
20000 AT G R GQ HGV AT®AR2RLAEACA AEKTLGL
661 GAGTGCACGGTTTTCGIGGGCAACGTGGACATGECCCGGCAGCCGCACAACGTCCTCCTG
21 ECTVFV 6NV DMBERG QEPHNTYVTILL
721 ATGARRCATCICGGCGCGGAAGTGRRATCCGTCARGGEARTGT TCARGGACGCCACGICG
241 M KHLGZARZETVEKS SV XK GMTFIEKTDHZAZTS
781 GRAGCCATTCGGRACTGGGTTTIGCGATTTGGACCGCGEGTACTTACTCGCCGGGGCCELG

261 EAI RNWUYVCDLDRGYTLTLZERGARBA
841 GTCGGGCCGCACCCGTTGCCGAGCATGGTCCGGGAGTTCCAGGCCGTGATCGGGRAGGAR
281 v GPF HPFLPFSHMVRETFOQZLRVYVIGEKTE

901 ACGCGGCGGLAGGCGATGGAGARGTGGEGCGGCARGCCCGACGLEGTIGETCGCCTGLGTC
300l T RERQAMETEKTWOGOGEHXPDAVTVVYVATCYV
961 GGCAGCGGGTCCRAACGCACTCGGGATITTTCACGRATTTGTCCGCGATGARGATGTGAGE
32 6 s G S NARLGTITFHETFVERTDETDVR
1021 CTGATCGGLGTGGAGGCCGCCGGCAGCEEAATTGAGAGCGGTAGACACTCGECCACGCTG
34 L I G VERBAGSOGTIESGRIHSATTL
1081 GCTAARGGGAGATGTTGGAGTGTACCACESTGCARTGAGCTATCTTCTCCAGSACGATCAG
3] & ¥ G DV 6 V ¥ H G AMSYLILGQDDAQ
1141 GGCCARATAATTGCACCACATTCAGTGEGTGICGEGT TAGAGTACCCAGCAGTTAGICCE

381 G 0II~ZAXPHSVGWVGLETYU?PHAVSTEP
1201 GAGCTCAGTTTTCTCARRAGACATCGGACGAGCTGRATTTCACTCCGTTACGGATGARGRAR
401 E LS FLEXDIGRUAETFHSVTTDTEE

1261 GCCCTGGATGCGIATGCACTGCTGTGCAAGACAGAAGGAATATITCCGGCGCTGRAGGLG
421 AL DAYALLGCEHXTESGTITFTPALTEAB
1321 GCGCACGCCGTGGCGTATCTAGRARAGCTTTSTCCARCGCTGGCEGETBEACGEAGCGARA
44 R H RV R Y LEXULCEPETLZERZVYVDGEK
1381 GIGGTGGITAATTGCAGCGGGCGTGEEEACAAGGATGCGGGCGCEETGATGEARTATCTG
461 Vv V V NC S G RGDXDAGA RAZTVHMHETYTL
1441 RTGAAGRAATAG

481 M K K *

2 BcTSB ERHZERMAEILF
Fig.2 Nucleotide and id sequences of BcTSB

A P B
1 Super families [ R T
| L LR e L T lru': T T w T T
@ ol Query Seq. . a1 L ‘
B 75 150 225 300 375 450483
. iz
-2
0 50 100 150 200 250 300 350 400 450 D
C (8= .
S-score
1.0 - 1
1.2 Y-score
1.0 0.8 1
£ 08 <06 1
5 .
206 04 1
2 04 0.2 1
transmembrane—~  inside= outside— L .
0.2 0 N P
0 HECAKHFHSVSVIHSTLPOF SKQKSSSHLNFNPKLGYNESSALSYSAI TVDOPYVTAPHDEY ISSREINT
0 50 100 150 200 250 300 350 400 450 0 5'0 1'00 1 50 200 2'50 3'00
FHINLE (A=

A-BcTSB & SRR /BTN - B-BeTSB & F R A MK C-BeTSB BN D-BcTSB & M5 5 kT
A-prediction of hydrophilic/hydrophobic of BcTSB protein  B-prediction of conservative domain of BcTSB protein  C-prediction of transmembrane
domain of BcTSB protein  D-prediction of Signal peptide of BcTSB protein

3 D5 BcTSB ZEFHUKME. &g, BEXRESKIUN
Fig.3 Prediction of hydrophilic / hydrophobic, domain, signal peptide and transmembrane domain of B¢TSB protein
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A-Secondary structure prediction of the BcTSB protein  B-Tertiary structure prediction of BcTSB protein
— _— =N
4 BcTSB EAZREHFI = REEHTIN
Fig. 4 Secondary structure prediction and tertiary structure prediction of BcTSB protein
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Fig.5 Homologous sequence alignment analysis of BcTSB protein
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Fig. 6 Phylogenetic tree analysis of B¢TSB protein
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Fig. 7 Identification  of

pPET32a-BcTSB by double enzyme digestion

recombinant  plasmid
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8 BcTSB E4HER SDS-PAGE HLKLER
Fig. 8 SDS-PAGE results of BcTSB recombinant protein
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9 BcTSB EREDEREHAFNRIE D
Fig. 9 Expression of BcTSB gene in different tissues in B.
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