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Preparation and identification of recombinant PTD-maxadilan
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Abstract: In order to construct a novel fusion protein PTD-maxadilan (PTD-MAX) that can enter the blood-brain barrier (BBB)
efficiently, a new gene encoding PTD-MAX was synthesized and cloned into the expression vector pKYB. The recombinant vector
pKYB-PTD-MAX was transformed into Escherichia coli ER2566. The expression of fusion protein consisting of PTD-MAX, intein
and chitin binding domain was induced by IPTG and the target PTD-MAX protein was purified using Intein Mediated Purification
with an Affinity Chitin-binding Tag system. The molecular weight of PTD-MAX determined by the laser flight mass spectrometry
was coherent with its theoretical value. The results of the experiment in vivo indicated that the recombinant PTD-MAX can permeate
into BBS and inhibitory effects on the food intake were more significantly than maxadilan (P<0.05). The preparation of PTD-MAX

lay the foundation for its further application.
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WEErE:

L1 #H
1.1.1
E. coli strain ER2566 pKYB
New England Biolabs(NEB) , DH5a
, Invitrogen
1.1.2
Nde 1  Xho 1 New England
Biolabs(NEB) , Taq T4
TaKaRa ; PCR Purification Kit  Gel Extraction
Kit  Plasmid Miniprep Kit Qiangen ; IPTG
Promega ; NEB ;
maxadilan
1.1.3
SPF KM
1.2 7%
1.2.1 PTD-MAX
s maxadilan N PTD
YGRKKRRQRRR, ,
N ATG Met;
intein s C 5
LEGSS, 78
, 3 ,
Maxadilan ,
PTD-MAX ( 1) @OPCR : F2

(0.01 A/uL)1 pL, R1(0.01 A/uL) 1 pL, MAX

1 uL, dNTPs 10 pL, 10xTaKaRa Ex Buffer
10 uL, TaKaRa Ex Tag 1 pL, H,O 76 L, 94°C 4 min;
94°C 30 s, 55°C 30 s, 72°C 30 s, 35 ; 712°C
10 min; @ @ PCR , F1
(0.01 A/uL)1 pL, R1(0.01 A/uL) 1 pL, 1 uL,
dNTPs 10 pL, 10xTaKaRa Ex Buffer 10 uL, TaKaRa

Ex Tag 1 pL, H,0 76 uL, 94°C 4 min; 94°C 30 s, 58°C
30 s, 72°C 30 s, 35 . 72°C 10 min
PTD-MAX 3 . F1(5 23 77 NNNNNN

CAT ATG TAT GGC CGT AAA AAA CGT CGT CAG
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CGT CGT; F2(5=3 T AAA AAA CGT CGT CAG

CGT CGT CGT TGC GAT GCG ACC TGC CAG TTT;

R1: NNNNNN CTC GAG CGC TTT AAA TTC TTT

TTT TTT CTG  , N , CAT ATG
Nde 1 ,CTC GAG  Xho1
1.2.2
Ndel Xhol PTD-MAX
pKYB :
PTD-MAX pKYB  Ndel Xhol

, pKYB-PTD-MAX( 2),
E. coli DH5a., PCR

F1

_—

F2

_—

I PTD maxadilan

1 E PTD-MAX BRIt REH R EE
Fig. 1 Strategy for syntheses of recombinant PTD- maxadilan

R1

gene.

Two steps of

Xhol | PCR amplification
Nde 1 g
Nde 1 Xhol
—

PTD-MAX gene

Double digestion Double digestion
with Nde 1 & Xhol with Nde I & Xho

l Ligation

o

Sce VMA M 13 orih
intein
pKTB-PTD-MAX

X colEl ori
“e 17 promoter

2 HERIKFEN pKYB-PTD-MAX B EREE
Fig. 2 Construction of expression plasmids pKYB-PTD-
MAX.

1.2.3

pKYB-PTD-MAX E.
coli Strain ER2566, pKYB-PTD-
MAX-ER2566; 10 mL 50 pg/mL

LB , , 1:50
500 mL 50 mg/L LB ,37°C
ODgp 0.4~0.6, IPTG
1 mmol/L, 30°C 3 h , 10 g
100 mL A0 mmol/L Tris-HCI,

500 mmol/L NaCl, 1 mmol/L EDTA, pH 8.0) ,

s

10g : 10 mL
2.5 cm x10 cm , 10 A
(20 mmol/L Tris-HCI, 0.5 mol/L NaCl, 1 mmol/L
EDTA, pH 8.0) ; 0.5 mL/min
10 A 1 mL/min
, 30 mL B(20 mmol/L
Tris-HC1, 0.5 mol/L NaCl, 1 mmol/L EDTA,
50 mmol/L B- , pH 8.0) ,  B-
, 4°C
16 h A , )
\ 3~12 4°C
B-
PTD-MAX
15% SDS-PAGE
PTD-MAX
FITC( ) )
PTD-MAX maxadilan KM
5 ., : PTD-MAX-FITC
, 1 nmol/kg; PTD-MAX-FITC ,
0.1 nmol/kg; maxadilan-FITC , 1 nmol/kg;
maxadilan-FITC , 0.1 nmol/kg; 0.9% NaCl
6h, )
PBS 150 mg /mL
EP , 45 s, 4°C
16 000>=<g 30 min, 200 uL 96
R 495 nm,
520 nm
PTD-MAX KM
(SPF KM , (20+3) g,
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, 8 3,
PTD-MAX
12h , 50 nmol/kg KM
) 5
10 24 h,

2 #X

2.1 PCR ¥ i PTD-MAX £ & F5I
1.2.1, PCR (
3), 228 bp

maxadilan

bp
1200

500
400

300
200

100

B 3 PTD-MAX £[E A PCR ¥ 18
Fig. 3 PCR amplification of recombinant PTD-MAX gene. M:
DNA marker; 1: negative control; 2: PTD-MAX gene.

2.2 EARIEHIK pKYB-PTD-MAX BRI E

F1 RI1 PCR
( 4, T7 : T7
niversal Primer (5-TAATACGACTCACTATAGGG-3")
, Q)
23 ITHREMENERBBEKMELEEE
1.2.3 pKYB-PTD-MAX-ER,

IPTG , PTD-MAX intein CBD

( o 2),
A )
, B-
4°C 24 h ,
, A , ( 6,
7, intein CBD (
6, 6) p-

k]

9021.118( 7),

1 2 34 5 6 7 89 10 11 12 13 14 15

4 FEZFTIEHIAK pKYB-PTD-MAX B PCR ¥ &

Fig. 4 ~ PCR identification of prokaryotic expression vectors of
pKYB-PTD-MAX. 1: DNA marker; 2—13: positive clones of
pKYB-PTD-MAX; 14: blank control (H,O); 15: negative
control (pKYB).

2.4 FLHZ ALK PTD-MAX BYSE N E

24.1 PTD-MAX
1.2.6 PTD-
MAX-FITC, maxadilian-FITC , s
520 nm Saline
1, Saline
, 8 , PTD-MAX-
FITC (P<0.01)
saline maxadilan-FITC

1 AATTTTGTTT AACTTTAAGA AGGAGATATA CATATGTATG GCCGTAAAAA ACGTCGTCAG CGTCGTCGIT 70

71 GCGATGCGAC CTGCCAGTTT CGTAAAGCGA TTGATGATTG CCAGAAACAG GCGCATCATA GCAACGTGCT 140

141 GCAGACCAGC GTGCAGACCA CCGCGACCTT TACCAGCATG GATACCAGCC AGCTGCCGGG CAACAGCGTG 210

211  TTTAAAGAAT GCATGAAACA GAAAAAAAAA GAATTTAAAG CGCTCGAGGG CTCTTCCTGC TTTGCCAAGG — 280

281  GTACCAATGT TTTAATGGCG GATGGGTCTA TTGAATGTAT TGAAAACATT GAGGTTGGTA ATAAGGTCAT — 350
351  GGGTAAAGAT GGCAGACCTC GTGAGGTAAT TAAATTGCCC AGAGGAAGAG AAACTATGTA CAGCGTCGTG — 420

&5 ELAFRIARK pKYB-PTD-MAX Bl F L E

Fig. 5 Sequencing result of pKYB-PTD-MAX using T7 promoter as sequencing primer.
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& 6 PTD-MAX EHXKIES5L 15% SDS-PAGE H k&

Precursor
“SEzZAS Intein-CBD

—Em PTD-MAX

Fig. 6 SDS-PAGE(15%) analysis of expression and purification of PTD-MAX. M: protein marker; 1: uninduced bacteria; 2: induced
bacteria; 3: supertanant of ultrasonicated bacteria; 4: chitin column flow through; 5: chitin column wash; 6: SDS stripping of
remaining proteins bound to chitin column; 7: recombinant PTD-MAX after self-cleavage reaction.
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Fig. 7 Laser Flight Mass spectrometry of recombinant PTD-MAX.
. saline , PTD-
o 13F A
=
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L -
g : (‘) ITC (P<0.01), PTD-MAX
£ 00l , , PTD-MAX-FITC
o8|
=} )
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206 ‘ 2.4.2 PTD-MAX KM
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low high low high
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Fig. 8 Activity assay of permeating into BBB by PTD-MAX.
*: P<0.01, vs. saline; A: P<0.01, vs. PTD-MAX low.
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Fig. 9 Effects of PTD-MAX and maxadilan on food intake in KM mice. (A) Food intake prior to 0, 5, 10, 24 h after intraperitoneal
injection of saline alone (0.9%, W/V, NaCl) or in combination with 50 nmol/kg maxadilan or 50 nmol’kg PTD-MAX. (B) Comparison
with food intake in 24 hour after intraperitoneal injection of saline alone (0.9%, W/V, NaCl) or in combination with 50 nmol/kg
maxadilan or 50 nmol/kg PTD-MAX. *: P<0.05, vs. saline; **: P<0.01, vs. saline; A: P<0.05, vs. maxadilan.

24 h PTD-MAX , PACAP
maxadilan (P<0.05); PTD-MAX , PACAP
maxadilan , ,
(201 , PACAP
3 W o (HPA)
IMPACT(Intein Mediated , PACAP (PVN)
Purification with an Affinity Chitin-binding Tag) CRH(CRF) 4 CRH(CRF) )
, intein )
(CBD) , , 201
, maxadilan PTD-MAX PACI1
CBD , (1] PTD-MAX
10 g 42mg PTD-MAX PTD-MAX ,
(1 SDS-PAGE 90%  PTD-MAX 5~10 h
, PTD-MAX maxadilan,
PACAP PTD-MAX, )
07 Mizuno ¥ maxadilan ,
PACAP PTD-MAX maxadilan
Manruyama " 3V 24 h , PTD-MAX maxadilan
20 pmol/(L-g BW) PACAP38, 2 h, (P<0.05),
, PTD-MAX,
(CRH) mRNA , ,
£ 1 1LEFEFEE PTD-MAX R4 LEME K E

Table 1

Purification and recovery of recombinant PTD-MAX from 1 L culture

Purification step Total protein (mg)

Target protein (mg)

Purity (%) Recovery (%)

Total bacterial production 1000
Supernant of ultrasonicated bacteria 600
Chitin column and intein-mediated cleavage 4.2

264(PTD-MAX—intein-CBD)
100.8(PTD-MAX—intein—-CBD)
4.0(recombinantPTD-Maxadilan)

26.4 100.0
16.8 38.2
90 1.5
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