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Study on self-splicing of split intein of the DNA polymerase
DnaE in cyanobacteria
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Abstract:[Objective] The double recombinant expression plasmid was cloned to determine the self-
splicing activity of split inteins located in split DnaE of cyanobacteria Anabaena sp. PCC 7120. [Method])
The corresponding antiserum against the two split DnaE precursor proteins were collected by injecting rab-
bits with purified proteins after over-expression from reconstructing recombinant expressing plasmid in
Escherichia coli. In heterogeous E. coli,the antibodies were available to test the self-splicing of split Dn-
aEs. [Result) Results showed that both precursor proteins and mature proteins were detected in E. coli and
antibodies could only react with their corresponding proteins. [ Conclusion] The results suggested that
trans-splicing existed between the split DnaEs which contain the split inteins. The antibodies were specific
without odvious background disturbance and had high effect with applied concentration low to 1/1 000, so
it could be used in related research.
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1.1 # #

1.1.1 ® # Anabaena sp. PCC 7120, ¥} 4= 5l
2R E M, 7] A B I s Escherichia coli TG1,
WO vE B 15 32, T WP R fB AR Hl 5 Escherichia coli
BLZ1(DE3) . ik 15 & . ¥ 4 v Al 2z Al i
A T R S BN L R O A R AE 28~
30 'C.120 r/min LI (40 pE/(m® « sHOFMHT
Bt RIBFFIE T 37 C J7F LB KRRk b 3%,
Al FA 2 7 B R (ampicillin, Amp) , H 25 & ik
JEH 100 pg/mlL,

1.1.2 J& #  pBluescript SK-, 4 B 7 B 2 4 .
P LacZ Jg 7. &% 5 & Z Ptk (ampicillin resist-

ance, Amp") ; pET15b, F i5 #&, Amp", ¥ K4 h
Pl K2 Al B A 2 T SRR A SE I
plSENI"F1 pISECI”, ¥k 8 41 & 35 ks, A i 46 rp
¥ gt s pISENI’-CI”, X HE 21 3 3K Jot ki, A 3 36 i 44
.,

1.1.3  A4iX A PCR 51 H LAY TRER
IR 5543 B2 B A s BR il 4 A% 12 N DI I B NEB 3%
K% TaKaRa 22 #]; BAR E B DNA R A Probest
W B K% TaKaRa 2 A3 T, DNA % # §§ ) B
Promage Fil TaKaRa 2\ &) ; DNA [B] i 7 & W H
QIAGEN % Omega 7\ #l ; HisTrap % (1 5 3% f1 2
BrAE B Amersham 20 &) ; AL AN GGG | 79 44 Tt
i FR OB s T e R 22 4 A2l L 38 S e
7 i B 0 7

1.2 REHE

1.2.1 RERBGME HTHRGRERRIERR
26 1, M g T E 4l 5K Gk kL plSENIT
plSECI’, [A] i i #4 48 7 XH 21 %3k ik pl15SENI -
CI” HHF RIGFF T h 8 B B9 8238000 . i o
i R R 5 B AR pBluescript SK- 3 3k 48 K
pET15b Fl% M e fs = E. coli TG1, BAKIRMES:
ZCHRL 12 91T .

1.2.2 R F DnakE % pk#y &z H] pET15b M zk
A H 4 T 4 #% 1k R plSENT | plSECT f1 X
HRIB AL pISEND-CL”, 43 il 5% fk % ik 1 & E.
coli BL21 J5,7F 37 C.180 r/min & T, L 1
mmol/L IPTG (isopropyl g-D-thiogalactoside) if5 &
DnaENI’ fll DnaECI’ j#8 & 3k .

1.2.3 Zaheyshit E.coli PRIEREFNEH
Jii DnaENI’ fil DnaECI’ #F & His-Tag, 0] DI {fi A
HisTrap & [ 5% M2 BT A 17 2l 4k .

1.2.4  #aiFeyH & Haifb iy DnaENI” Al
DnaECT" T # K T 2 S EH KR, B R R
RN 300~400 pg, HEAT 1 YR e o2 1 2 R Bl
Z UM R G BE . YPUIMLIE M 1/1 000 B, XF
G AR B0 W T L 35 BCK S A E IlL 3 . 2 %5 Sk
L1247 WA R AF

1.2.5 fd&x HEEBRERY SN 2 b
7 20 - 58 TN 0 T e 68 J15¢ #l ik (SDS-PAGE) 73 B i » 7%
7% 2 il B2 £F 4 K B (NC B |, SR 5 4K ik 5 % 1 Y
—Hr (L 2. 43RBT H CEPURPTILE) &
W s % J5 F ECL (Enhanced Chemiluminescence) iz
AT A2 A2 45 2 L BLRERAE S % SOk (12 13k 1T .
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K1 Anabaena PCC 7120 %1 dnaE/DnaE #4455 ¥4
A B dnaE 1E Anabaena PCC 7120 & 4H A B 5 B. Anabaena PCC 7120 ) DnaE £ Ji% ; C. Anabaena PCC 7120

FIK I KT 5 () DnaE #5577 50 (9 LL X s A # B R4 op, K68 7R N K, 2B 8 R A 83K B Al C 4 b
“OVRRE SRR AR AL
Structure of dnaE or DnaE in Anabaena PCC 7120
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A. Distribution of split dnaE of Anabaena PCC 7120;B. The formation of DnaE of Anabaena PCC 7120;C. The sequence

alignment of partial DnaE of Anabaena PCC 7120 and E. coli. ;In panel A and B,grey bar and black bar indicate intein and extein

respectively;“//” represent split spot of DnaEN and DnaEC in panel B and C;For panel C,the “ % ”,“.” and “:

” ”»

,respectively,indicate

amino acids identity, similarity,and high similarity between the sequences of Anabaena PCC 7120 and E. coli.

2.2 FRiIERHHHEE
A FIA TR plSEND 5 pl5ECT M 3T 20 3¢
kR plSEND-CI” il ke g an 18 2 B
2.2.1 F &%k 4 plSENID f= plSECI ¢ #y 2
¥ Anabaena PCC 7120 H & A N & ki DnaE &
K Z Ik AB578 (1 K & & 43 g 15 )5 51 (A 44 0
dnaENI’ £ 1 110 bp. 51 ¥y 51 ARSI M N I 7
S H P B Y K EEY) 7 5 8 5'-CTT CTG CAG
CAT ATG GCG ATG CGA ATC GAA F1 Pst T

Nde I ; FiF 514 & H 8 )61 5 % 5-CTT GGA
TCC GAG CTC TTA CTC TGG TAA ACC CTTC
A BamH | .Sac 1 ). 5&AH W& DnaE & iy
Alr1054 (1) 3 A 4 15 )7 51 (45 44 F dnaECI, K
1353 bp, 515 | A BRI 9 U0 B 07 58 Feh | iE
SIS Y 5k 5'-CTT CTG CAG CAT ATG
ATT AAA ATA GCA AGC fl Pst T .Nde 1;F
el 5'-CTT GGA TCC TCA CGA ACC ACC
AAT CAG Fl BamH T ). LA B DNA b 45 iz . i
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FHE R E ) DNA B4 Probest, it PCR K189
W= ¥ . PCR W) & BR &I N VI EE Nde 1 Al
BamH T #1475 VI J5 % 4% 3 22 61 5] 4 U i 4k 38
f)F iRk pET15b 1 (Invitrogen) , 3515 # 41 £ ik

KL 43 9 4 44 4 p1SEND Al pl5ECD (Kl 2), 1
AT F D 7 UE 52 AE 4 A F 5 22 1S o B A A
HisTag MRS A 0 5 T7 Ja sh 785 3 A7
SIEEAH AT,

Nde 1 Sac 1 BamH I Nde 1 BamH |
dnaENI ° — E t dnaECI’
Xbal Ndel V4 BamH 1
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Xba“
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! dnaECI’
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Fig. 2 Molecular construction of expression plasmids;pl5ENI’, pl5ECI’ and pl5ENI’-CI”

2.2.2 M EMEAK KA pISENI-ClVes ¥z h
TH dnaENI’ il dna ECI’ N\ hy b #4 8 78 7] — 4~ $
WFNHH Xba 1 F1 BamH 1 ¥ & A dnaECIL 1)
FBEN pISECT” 187 81 F >k, 4 A 3 LA [F] 4 ) il
Ab PR Y pBluescript SK-H1, 3% 15 5 41 i 6L, o &4 M
pSKECT” , 4% J5 4% 5 41 i & pSKECI” LA Sac [ i
BamH | #-A7 Y ¥ & dnaECD 4% B2 )7 51
HHF) plSEND 114 Sac I #1 BamH T v &5 Z 6],
BENEA 2 ASEHE R By XUE 4 3% 358 B0k, iy 44N
pISENT"-CI” (] 2) ., fEZKIRFA T .dna ENIT’FI
dnaECI’ & 45 H & 1k F (HisTag fi AL, &
B AH SR 2 AR R —A> T7 5 8 F R4
2.3 BAFRERMHFIFRIE

R TR A E K2R A ) DnaENT’ fil DnaECT” ,
H R IR BORL pISEND Fl plSECL” # 43 1) 5% 1k 31
E.coli BL21 h (FE3Z W #k . IPTG w] LLiFs & T7
RNA R4 W35 L&Y E N 1 mmol/L IPTG
PEATEE S LA A 25 #/k pET15b Bk i 15 5 7=
YRR A0 ML 2R ) 253t SDS-PAGE., %R J5 #E1T
F s W g s AT, 5 R LI 3, H I 3 AT L, 2
ARG E ARG A LU E. coli il i R ik,
DnaENT’ #1 DnaECI” (1% WL 73 5 73 516 W T B AT
FIHAZE{E 42 000 i1 50 000 u, i HisTrap & A
Jo 2% A1 MR L AT Al Ak SR E fo e R A LA R IR
Pk,

M C NI’ Ccr
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BL21,IPTG i S i 40 I 2L 1 s ML 2R 1 B i
Fig.3 SDS-PAGE of lysate of over-expressed
recombinant plasmids in E. coli
SDS-PAGE followed by Coomassie brilliant blue staining. The three
plasmids,pET15b (C,for control without insert) ,pI5ENIT” (NI”)
and pl5ECI’ (CI”) , were transformed into E. coli BL.21 and induced
by adding IPTG; M. Protein molecular weight Marker
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XUH 20 Fe 3k ks pISENT-CL” g I K 6 I 43 25
i) DnaE 4 & BK7E E. coli Y B H4E . DA
IPTG %} plSENI’-CI” fl pET15b 1 E. coli BL21
AT HEATIE S A 2 R W 4k SDS-PAGE 4y
B O sn s g fn R L XU 2 R ORI AL
RO R IR (A=A o AR5 B ek 7= ) 24
ML DnaENT’ \ DnaECT’ £ ik B Uk 43 B )5 55 7%
F| NC K .43 L) DnaENI’ #il DnaECT’ $ & ¥ 17
R 285 0 5 R il B v A A A SR g Sl N
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Il 4 DnaE 7 K W18 v i Sz x5 43
A. pISENI-CI” (ki 1) Fl pET15b(JkiH 2) 89 E. coli BL21 #; fkF
% IPTG ¥ 2 R ALY 7 SDS-PAGE J& . FI% D52 i e 655
Bl C. pISENI’-CI’ Yy E. coli BL21 $4L T 4N Bt #4 . #lifk
) DnaENT” (3Kl 3) 1 DnaECT” (k38 4) %% % £ il B2 27 4 % I8 MK |
SR J5 5 DnaENT’ (B #843) fil DnaECI” (C #8434
BUAHEAT SR s ML 2K 1 AR i
Fig. 4 Trans-splicing of DnaE in E. coli
A. Protein expression, transformed with plasmid p15ENI’-CI” (lane 1)
and pET15b (lane 2) into E. coli BL.21,was incubated by IPTG,
after separation by SDS-PAGE, proteins were revealed by Coomassie
brilliant blue staining; B, C. Cell extracts of E. coli BL.21 transformed
with plasmid pI5ENI’-CI’ and purified DnaENI’ (lane 3) and
DnaECI’ (lane 4) were transferred onto NC membrane and
incubated with antibodies against either DnaENI’ (anti-N,
panel B) or DnaECI’ (anti-C, panel C) ; M. Protein Marker
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