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Synthesis of multiple copies of neurotrophic peptide and their high level
expressions in E. coli
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[ABSTRACT] AIM: To construct and express containing multiple tandem copies of a peptide ( neurotrophic pep-
tide, NP) , which was designed according to the NP sequence of prosaposin. METHODS: DNA sequence of peptide NP
was synthesized by the preferred codons of E. coli. Two copies of NP fragments were produced by PCR and inserted into
pUC18 vector. The fragments from pUC18 — 2NP by EcoT 141 were ligated into tandem multi — NP fragments through self —
ligation, and subcloned into pET — EcoT vector, which has a unique EcoT14I cloning site allowing unidirectional insertion
of a desired sequence. Multi — NP clones were screened by PCR — array. RESULTS : The constructs with different repeats
of NP were obtained and expressed as fused — proteins at high level in E. coli BL21 (DE3). In order to get monomer pep-
tide, each copy of peptide was interspersed by a unique site where the fused — protein could be cleaved by cyanogens bro-
mide. CONCLUSION; Peptide NP could be highly expressed in E. coli. This work builds a solid foundation for further
study on its bioactivity.
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1.1 FHE5E4#  Htk IM109 BL21(DE3) LK %
R FRL pUCLS H A< S2 36 % {R 77 , %2 3K Bk pETEcoT
HROEH TR 252 % i, pETEcoT [y 43
I REANE 1 R

Aval Xhol Eco521 Notl Hindlll EcoT141 Ndel

T7 te

pETEcoT

2%
k¥
=
B %y

ino Xbal

TAATACGACTCACTATAGGGGAATTGTGAGCGGATAACAATTCCCCTCTAGAAATAAT

T7 promoter >

Lac operator

TTTGTTTAACTTTAAGAAGGAGATATACATATGAGC:--318bp---CTGGCCGGTTCTG

TrxA tag

GTTCTGGCCATATGCACCATCATCATCATCATTCTTCTGGTGCCAAGGCATAAAAGCTT

Ndel

EcoTl141 Hindlll

GCGGCCGCACTCGAGCACCACCACCACCACCACTGAGATCCGGCTGCTAACAAAGC

Notl ,Eco521  Xhol,Aval 6 His tag

CCGAAAGGAAGCTGAGTTGGCTGCTGCCACCGCTGAGCAATAA CTAG

&

<

Fig 1

T7 terminer

pETEcoT vector. A:map of pETEcoT vector; B:the PCR sequence between the T7 primer and terminor,the EcoT14 | recog-

nized site is between the T7 primer and T7 terminor. TrxA is thioredoxin.

1 J5#I pETEcoT K422 B i

1.2 BEARAFEA Taq EF.ANTP 4 PCR W &
S B R AR T4 BEREEE. EEEANE&
DNA ligation kit ver 2.0 R N VI EE EcoT14 1 .
Xba | \Hind Il \Hind Il .T4 DNA ligase 100 bp DNA
Ladder Marker . 5 {£ B DNA X & B Pyrobest i § K
% TaKaRa 7\ ] ; GeneRuler™ DNA Ladder Mix 4 B
Fermentas /&) ; & [FIMGEF & E. Z. N. A Gel Extrac-
tion Kit J§ § Omega Bio — Tek /\ #]; Precision Plus
Protein™ Dual Color Standards It F Bio — Rad 2 H] .
1.3 &M %E Beckman allegro 64r centrifuge
Minispin eppendorf B (> #l.; Eppendorf Mastercycler
personal PCR {¥; RiOs Millipore millipark40 #fi7k 25t .
2 ik

2.1 NP #52# 0 DNA K ge96 i RIEFHIREDE
EHHC EAMEERERANEERTY], BHXE
MR BRI T NP R E 7B 78
HBE 2 % &5l A —A4 EcoTl4 1 ) EE V) T 5

(CCAAGG) ,TERG YIS 2 o 5 m LA B DA AR
IERTIRCE ., B NP B 2 5] A= BRI
T ATG VE R E R P B 5, AR 1S P8
DUHY NP SRR, 3@ 2k 28 NP 7 Beh S 1, 155 2 4H
4B NP (LR 73 3 oy B 4h 9 [R] B5F, B 0E 53 F N
AFATFH, FH RS NP BRI EERFIIAZE

NP - F:5 - GGCCAAGGCTATGAGCAAACT-
GATCGATAACAACAAAACCGAAAAAGAAATTCTG -
ATGTCTAAGTTA - 3";NP - R:5" — GGCCTTGGCCAT-
CTAGATCTCCTTCTCCCTC'ITA'ITA'ITGTCAA’ITAAE—
TAGA%CAGAATITCTIT -3,

¥ 2 AR BB K G i8S PCR R AR 2E i ER i
2 ¥ Bt (2NP) . PCR R RifA RN 50 pL, & 10 x
Buffer 5 pL.dNTP 200 pmol/L NP - F (50 pmol/L)
5 WL NP -R(50 pmol/L) 5 pL.pyrobest ff 1 pL, 7§
SR 94 °C 5 min,92 °C 30 5,90 C 30 s, BIF—I
R 55 CHEM S min, [ZRASHURI L ul. HREHK.
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2.2 #MF#% pUCI8 -2 NP #9# 2 Hind 11 §§
DIV BRI ) 7ok oL pUCI8 584 5° -
BRIY) 2NP - BFf T4 DNA % #:R§ 16 CE# 10 h 57,
P ANBRSZ ST IM109, 7Eil i X - gal 1 IPTG ¥
PALE S A BN HRER AR L 37 CHFE 16 h,
HA B gk i 106 PH PR B 20 ROk pUCI8 — 2NP, g 1))

A Peptide NP

A 455 B B Tk

2.3 pETEcoT -multi NP( 23 N4k) THEFEGH
# pUCI8 —2NP £ EcoTl4 | E#VI )5, F§ EZNA Gel
Extraction Kit 327 & Bl 4fi b, 2NP Jr B, F i #K
7 & DNA ligation kit ver 2.0 $F1T 2NP {) B 5% #
JN R P8 DL FRIR B AR IR 2, an &l 2 B .

GGCCAAGGCTATGAGCAAACTGATCGATAACAACAAAACCGAAAAAGAAATTCTGAT
CCGGTTCCGATACTCGTTTGACTAGCTATTGTTGTTTTGGCTTITTCTTTAAGACTA

EcoTI141

Complement sequences

GTCTAAGTTAATTGACAATAATAAGACGGAGAAGGAGATCTTGATGGCCAAGGCC
CAGATTCAATTAACTGTTATTATTCTGCCTCTTCCTCTAGAACTACCGGTTCCGG

B Construct of SNP

e ’Hmd 11

4~ pETEcoT | |

v

e b

\“]E;;Tu 1

DNA Ligation kit 2.0

EcoTl41
EcoTl41
EcoTl41
EcoTl41
A EcoTl41

Fig 2 The sequence of 2NP blunted by PCR and the construction of pETEcoT —8NP. A: The sequence of 2NP blunted by PCR, the
complement sequence and EcoT14 | recognized sites are underlined; B; The amplifasive vector (pUC18 —2NP) was construc-

ted through blunt ligation and get 2NP digested by EcoT14 I and get expressive vector ( pETEcoT +8NP) through self - liga-

tion and PCR - array.

2 #F/EH) 2NP FF 5 R Rk {k pETEcT -8NP Kytg# i 12

FERE VL 454 . 2NP | Bt 50 ng, % $% Buffer 11 7
wL,#$ Buffer I 14 pL, KBS 16 C, % 30
min 5, T A 1 pL 289 4k i #% BR 9 pETEcoT (50
ng) 464z 16 CEH: 3 h 5% A2 S H BL21
(DE3) H, Hfidl, Ik H WS AR L &%

2.4 PCR -array x5 2R EZHTE
OB - HEPRECA R, B F 96 FLik (1L
200 pL SENHFER W LB 8557W) ,37 C, &8
¥R$E 16 h,

QM AFTHY 12 AFLH 4 HIE 100 wL B IR ST ME
NE a=(Al +A2 + A3--- +A12),3E 1.2 mL, [F#E
7, A B.C.D---H 17/ 12 LA 43 | H 100 pL 7§
WLIRS, AAMERNE D E c BEd-Eh HEDb=
(B1 +B2 +B3------ +B12) ... Fh=(Hl +H2 +H3
-+ +HI12),

@MEE 1 51 8 NFLH 4 HIH 100 WL B, 1BST L AE
& 1=(A1 +B1 +Cl1--- +H1) ,3£0. 8 mL, FJ&EHY,

M2 =12 F# 8 LA 2B 100 pL B, 1R AT, 1E
NE2.E3. B4 BF 12, P 2=(A2+B2+C2
~~~~~~ %12 =(A12 +B12 + C12--- + H12) ,,
@RRARD S AR AT INR &8 TR, 20 pl
TE ¥ kL o

(®PCR - array {4 58 H 9 Jr B, 437 3L 2NP (1) FH
PEXT HRAH FIBAHEXT FRAH , NS ATHE & B 1 pL fE
AR, LA T7 Jash+ 4k F1E 519, PCR M &
750 pL, % 10 x Buffer 5 pL. . dNTP 200 pmol/L.T7
JashF 1 pmol/L & |FF 1 pmol/L #&AR 1 pL.Taq i
0.5 pL, TEFHZHH:94 C 1 min,37 °C 30 5,72 C
40 s,35 MEA , B J5 72 CIEMH 10 min, KM Z5H)E
10 pL EAErK . ARIEFTSE PCR 45 R 58 E
7, %558 29 D1 5 Be i #8 D4

2.5 $EN@SKGREEALX BEH0.2.4.8
P2 DL #4278 57 K B 3R 3K Bk 43 7 % 4k BL21
(DE3) , 75 8 {& pETEcoT fF Xt IR [F] i #E 47 e 1k

......



AL IRTE 2 X A K P B R RO Ago an N
0.4 -0. 6 B, fin IPTG EAMKE N 0.5 mmol/L,37 C
PREEPRIEIESR 2 h, D B, B Ay o WOEBE,
fEHHE M B E 2 0.8 x 10°, 12 12 000 r/min
PR T 5 0> 2 min, AR TRAATTYE, FH PBS ¥ 20 pL
EHRTHE, BLEEEMA 2 xSDS A MR
20 wL,95 Cin#AZf# 5 min, ZHE WK 1T SDS -
PAGE HiJk,
& R

1 PCR ZEHRHEEFRR 2NP () DNA K B

#3:+ Pyrobest DNA R4 E#R) PCR i ,2 4~ NP

FrBgR R 2 $5 01 7 Be(2NP) o 2NP 1 Bedy 112
bp , FHL K G55 HU R/ MAFRF (B 3)

2NP M
Fig 3 Identification of 2NP.
3 2NP REHIERE

2 mERERThr pUCIS —2NP Ryt
Ei& PCR & =91, 5 pUCI8 VL /e , %

2NP 2NP-
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NIESZZS IM109 H , BRER B BRI ¥ 938 I SR BUBORE
F EcoTI41 Jif ) % € B 4L FObL, 452 K/ 100 bp
DNA F 7, Fr BER/NS SR (B 4) , Gk —
A I P 45 %E 1 2NP 7 BEE IE A A BURE pUCLS
Fo

/5000 bp

112 bp

Fig4 2NP digested by EcoTI141.
B4 EcoTI4 EgJ%%E pUCIS8 -2NP M4 R

3 ZENRIZEFH pETEcoT - multiNP p9H2 5
PH'I 52 BE BY 0% ik

SR BEY) ML, N TERE B {& pUCIS - 2NP 113
F 2NP Jr B, &4/ i#1T B B BB L DER, A
BB S AMALH) pETEcoT #1715, B Ti#
el & Y R e, Al B B 500 2 HI BT .
BVE T AR E] 96 FLARN, 435K 8 47 .12 FI IR
B ICREFATEEE , AT LLE L BRES 1,10 7)) \H 17/ 5%
BER R 38 55 51, R 4% i b 4 B9 PCR 37 3 7™
Y E W B 288 D47, Ul & N 3 & A P
ViR, HRABATS A SE XL, i 4 % T BA A
Tl pETEcoT - 2NP, pETEcoT - 4NP. pETEcoT -
6NP pETEcoT -8NP([& 5.6),

Soooog
TTTTTT

A BCDETFGHT123 4567 8M 9101112

Fig5 Screening of multiple copies of NP gene by PCR — array. Lane 1 — 12 column screen;Lane A — H: lane screen;Lane —2NP.

negative control; Lane 2NP: positive control. The PCR products were found in each column and lane except columnl, col-
umnl0, and lane H. Each PCR product was separated by 112 bp according to the expected length of 2NP ,4NP ,6NP ,8NP. The
8NP located in column 7 and lane B, which contains PCR product of 990 bp.

5 PCR -array &%t & #% N PR {52 (A9 i%

4 [RE#%FRiEH SDS -PAGE &%

B 0.2.4.8 ¥ I RBBUL T AR IR IKH
BL21(DE3) , Jf LAZS 8 AKX IR, AL 4 TPTG 5
Rk, SR, HEHRIKKF 4 SDS - PAGE

VKo, RN T PR, ¥KIE 1.3.5.7 HRE
IPTG 5% S E =, 7kiE 2.4 .6 .8 44 IPTG
FRRNELBRY . SRERE IPTC HRE, K
AR BREAEM2 4 8 BB EARIRER
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B BRI FTE AL B S U AR AT

1 M 2 3 4 5 6 M
Fig 6 Identification of the numbers of NP gene contained by se-
ries vectors via PCR amplification. Lane 1,2 :pETEcoT —
8NP; Lane 3: pETEcoT — 6NP; Lane 4,5: PETEcoT -
4NP;Lane 6; pETEcoT —2NP.
6 XFE NP FEREEIH

6 kD (8NP)

.1 kD (4NP)
4 kD (2NP)

pET-EcoT

pET-Ecol-NP - - 2 2 4 4 8 8
Induced by IPTG - + - + - + - +
Lane 1 2 3 4 5 6 7 8

Fig7 SDS - PAGE analysis of a series of fusion proteins ex-
pressed in E. coli BL21(DE3).
7 ZSENHEEFIKEKXHTE BL21(DE3) fRiEH
SDS - PAGE HjkH

Wi

FREROE E A RPN B A MR E R TE TR AR
FEHAEMZEIMERIR S %0E B W E R R A
HE Y, NP 7 BOSUR IR T3 BUA # &2 B JR G TR )
Bk, BATBATIHE BT NP F B, IR B B 2
I, SR B IR 85 Rk IR B (TrxA) 2
B e TE—E  ERIIT R PRI T SHSHEN NP Jr
BHEEER. SREY, BT EWENSE
DUNP i Bt RIS AR BB TE AT B P R R ok
mHRREER

TEZ¥5 D3R 3K BORL i H I R P, 3 24 b3
WA BE A TR EREA R B A &%
Herrt ] RERE N 2245 DUR AT BT o FeATT

SIS EE R X RERT AR B AR N E A £
¥5 D1 BH M TR 1 EL B

FETf % 2275 DU TORL I 3 A2 o, 15 3 1) B 95 OB
Z(Z£F 500 4) , o T 42 PR e R T % 80, ],
11241 F PCR - array L4702, BT 4 &, 858
e i 196 4% hy i R 4 07 %6 , PRI PCR 5 0 S pe 4
BT R BOR/NSE B AR 45 4 PCR #4751 18] 9 38
NENMHERE RN E, XM EARERT
TR, [R5 | 4 P e S R AR IE T 077 328 B 4 T ke
R S, B BB AR AR (] PO 3R A BH M TR o

Shen"™ ¥ YR ARIE T S5k L I 2E 1 BEFEAR SN R
BEE WS, BnSMEE B 7€ KB B b e
P, BRI LR EREHEMEEFIK NP RN E
e Ul , B0 AR R R E RS BETE K AT 1 R Ak
Fik, UL RIS B TR A I £ i 2B SR K NP 2
TR, M EFRIK NP (KB4 428 5E T 2A
HE— SRR A, 325 72 2R B R F i
FEHRLA R R Sl AL B D R 28 37 K 1 24 A0
alifb B A Y2 IS M ST, A R TAEIEZE T

(Bigh BRI I LR T A FIAEIAK pETEcOT,
HEREEFRETEREL)
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