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f8E: A NCBI T # 4 MM DNase [ & & A4, 4 B % # F 44 % # (Codon Optimization) # 47 4 7] 4 4L , & 3
Fom24 % BERERGI A R 786 bp ¥ DNase | £ B, ¥ F 4 # 4k pET30a-DNase [ , 4 A BL21
(DE3), ArcticExpress(DE3), BL21(DE3)pLysS3 # & x5 P #H F AL G, AN B EOFBRiELER. 4R
#9: BL21(DE3) , ArcticExpress(DE3) BA R ZEBE A KFF, BRI AW EE, BL21(DE3) pLysS
B2 ESREEREFR, PAZH ST IRFFAANARTLALNLIABHEYG, IPTCH F5 KA
B P 4403 0.15 mg/mL 8 B 49 F & . 2k, B8R & MK ADNA F2 R B X A 89 % DNA, 84 %
K A A vk A M R A 4R R R, AW B AR R R AR K 4L EF 5 A-DNA.

X # : DNasel; AR A m; AB KA ; AR A LBIE

hESES: Q812 XEARERD: A XEHS: 1673 - 9868(2018)06 — 0024 - 08

1905 4E N8 WAE 4 R b % 38 DNA B T (DNase [ ), HAE IO fE A 1L LK i DNAMY, i B 5
AT AIMIIRSE . RGEVEL BRI . T R R A LR AE S5 1 & 2R S WA 56 DNase I & —FP R
PR L, B M AR B (I Ca ' Mgt ORI A R W X R M S R BURR, pH(ER 3. 0 B, IR oY 4
24, G LEhE & DNase | BRRMEN ), HTEER EDTA ] 4] 8% 1. 2R K b, DNase [ J& 3% 7%
SE S GRS % 5 1 R AP AR, T DNase T35 PR3 85 v 15 S — Flobr i i S0Use ok 19 20t O LB i bR 35 9
fify & 71 43 Mt T FH T T00I0 2 9 114 B kT

FERFFEE LY = b, DNase T WA % T 1Z M0 FH . W0 B 25 28 11 R R #F & P % DNA, RT-PCR i
B2 SR 4] DNA, #% 5% | W5 DNA B 19 % A . B 22 RNA FE& s Y iy 36 R 41 DNA, U) 188 ik i
AT T8C5 PR A 0 B 7 SUE DNA b 7= AR Bl AL YD 11 260070 BB 4R B IR 41 20 b 43 B HE B DNase 1 4R 1EE
Z, FERT K, 7EHRBOGT AR IR B ek, HHCA sh R 7= 8 . R BB 58 4 K Bk RNase, RIf A KB il
#. 1990 4, Worroll %3l i A T4 BUiE & WOZ 3 R T 76 K AT B R 2 ik, (0 24 i 3% 9 & il Rk
TVEE . FEGEA R ED HAMLE W& AR AR R A TG, 1997 4F, Chen 45 i 3 #2 B RNA. i i

O WeHHEH: 2017 -01-09
e H . BRI EKDH (cstc2016shms — 2t2x80016) 5 F M T 185 WH 85 % B 4 # e T H (2017SZ]GO15).
PR AN FIYE1983 ), %, M4, YR, FBWMFLGTFAEYFIIR.
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A cDNA Fl DNase | 3£, It A KB FE P RE, RXREEARE . ABF5 M NCBI T # 4 5
DNase | & 74, FIH %A H#HAT A0, RITIFA MR 24 ZERESH I A B 786 bp
(i) DNase 1 3£ . #4501 DNase | 3£ M % 1 3] R 5 Ak pET-30a 1, $ A Topl0 24, B4 PCR
o 0 300 5 5 o 2 R LB S . % pET30a-DNase | # A BL21(DE3), ArcticExpress(DE3), BL21
(DE3) pLysS iKWkt . £ IPTG i 5 k. W8 W IRR 25 M2 BT 4646 DNase T B 925 (1, 38 28 D)
ADNA F1JF k. DNA 56 3E H 3% k.

1 #R57FE
1.1 R4
1.1.1 A®iR

NCBI( National Center for Biotechnology Information) H' F # DNase | & 1 /¥ ¥ Caccession:
AAB20621).
1.1.2 #hE5RMHARZTS

FIRBAK N pET-30a, KIHFF B Z A Toplo, BL21(DE3) (Invitrogen), ArcticExpress(DE3) (Agi-
lent), BL21(DE3)pLysS(Invitrogen).
1.2 KA E
1.2.1 B &R HE 5

M NCBI #1358t DNase | 285 FUF 5 . F ] 4 MER AR W RHEA BR 2 7 1Y 25 85 58 A6 1 (Codon Optimi-
zation) AT B T4k, WIHIFAMEXEREZMN T A DNase 1 SR 519 P82 PCR 1 W 48
J AR FR R F L3 1.

&1 PCREZRFPCRERF

PCR & & PCR 7%
g5l R/ L B R/ C i i)
% —% PCR 5% pfu Buffer 10 1. TASPE 95 3 min
SR W 10 2. Ak 95 15 s
dNTP 1 3. Bk 58 15 s
plu i 0.5 4. FEfd 72 15 s
ddH, 0 Up to 50 5. TR (ERE LT 2—41) — 25 IR
6. ) AL A 72 1 min
5 % PCR 5X pfu Buffer 20 1. WA P 95 3 min
H—% PCR =¥ 2 2. Ak 95 15 s
BB — %51 #% 1 3. Bk 58 15 s
dNTP 1 4. JiE A 72 30 s
pfu B 1 5. TR (HEZLE 2—4) — 25 %
ddH,0 Up to 100 6. &) fE A 72 3 min

1.2.2 EAERAKHHERENR

WA pET-30a H] Ndel 1 Kpnl XUEGEYI . f# l NEB 28 7 #) Gibson Assembly® Master Mix i 7] &
(Cat: E2611L) ¥ BV (02358 4K pET-30a 5 DNase T FE R 47 % 4244 8 8 41 # /&K pET30a-DNase [ .
R E Toplo BEZA P, 37 Cil ki 3%
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1.2.3 TATERE

PRI 10 A FABERE 37 CH RKEFE, FIHETE PCR 3% H A9 S50, o yior: DN 2] H 19 251 19 5 R Bl AL Pk 326
A AN HEAT B ST
1.2.4 KR ERKA

H4 00 7 1F B 1 E 41 B R % Ak BL21(DE3) , ArcticExpress(DE3), BL21(DE3) pLysS 3 FlU 52 & (3% %
SerhmA Kana Hitk) , RSS2 SR A WA T, 37 Cid s 5.
1.2.5 DNase | #24L

% A\ BL21(DE3), ArcticExpress(DE3) B2 251 & 7% 73 % ] IPTG FA A BT, 37 CH REFR, 1L
BEWR, T—20 Coki 1 h 5 A 100 mL A A%, IFE 7 BEEE. 12 000 r/min .0 10 min, W 36 H
i His AR&8 055 ME MR T 4idb ™, gifb il GE AR AKTA avant 84, 4L & A 723 o i
a3 BE I S B R

¥ A BL21(DE3) pLysS J&3Z 1 B V& FEHLPEER 6 AP sc ke, I AR K: 32 55, Hirh 3 B 4251600 mL
LB e 5" KRG 3R IPTG 15 Cl ik S, AR mmaife. Jofh 3 4% 1 & 58 IPTG 37 C#%3 h,
1 ERES, 1IN E . R SDS-PAGE KiiE DNase [ B3 7 K /N,
1.2.6 3&3E DNase | #9871

¥ DNase I B JER AT 5,10, 20 175 BEH B4 1314k 48. 5 kb 89 A-DNA. & 1.5 kb.2 kb.3 kb.5 kb i)
JRORE . 350 B P VK RS I L 45

2 H#REHSW
2.1 DNase ] EE &R
2.1.1 AR AF5 i

K ARAL A AL 50 anF

ATGCTGAAAATCGCAGCCTTTAACATCCGCACCTTTGGCGAGACCAAAATGAGCAACGCCA
CCCTGGCCAGCTATATTGTGCGCATCGTTCGCCGCTACGATATTGTGCTGATTCAAGAAGTTCG
CGATAGCCATCTGGTGGCAGTTGGCAAGCTGCTGGATTACCTGAATCAGGACGACCCGAACACC
TACCATTATGTGGTGAGCGAACCGCTGGGCCGCAACAGCTACAAGGAGCGCTATCTGTTCCTGT
TTCGCCCGAACAAGGTGAGCGTTCTGGATACCTACCAGTACGATGATGGCTGCGAGAGCTGCGG
CAACGACAGCTTTAGCCGCGAACCGGCAGTGGTTAAGTTCAGCAGCCATAGCACCAAGGTGAAG
GAGTTTGCCATTGTGGCCCTGCATAGTGCACCGAGCGATGCCGTTGCCGAGATCAATAGCTTAT
ATGATGTGTACCTGGATGTGCAGCAGAAGTGGCACCTGAACGACGTGATGCTGATGGGTGACT
TTAATGCCGACTGCAGCTACGTGACCAGTAGCCAGTGGAGCAGCATTCGCCTGCGTACCAGCAG
CACCTTTCAGTGGCTGATTCCGGACAGCGCAGACACCACCGCAACCAGCACCAATTGCGCATAC
GACCGTATCGTTGTGGCAGGTAGCCTGCTGCAGAGCAGTGTGGTGCCGGGTAGTGCCGCACCGT
TTGATTTTCAGGCCGCATACGGTCTGAGCAATGAAATGGCCCTGGCCATCAGCGATCACTATCC
TGTGGAGGTTACCCTGACCTAA.
2.1.2 3l4peyinit

WG FHEIT T 24 518, FAIE 2. GRASIWHT DNase 1 5K B4 K.
2.1.3 ARG ERSHEN

FIRBI P PFH: PCR ARG MG 1 DNase | JEBE P F, sk al WL, B 5 1—4 50 KNS 78
750 bp~1 000 bp Z B (& 1), SHISE 786 bp MIFF. #745 FIWr H 15 KA 8 IE#.
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®2 5lMF7
194 R 7] K /bp
DNase [ -1 TTTTGTTTAACTTTAAGAAGGAGATATAATGCTGAAAATCGCAGCCTTTAAC 52
DNase [ -2 TGCTCATTTTGGTCTCGCCAAAGGTGCGGATGTTAAAGGCTGCGATTTTCAG 52
DNase [ -3 GCGAGACCAAAATGAGCAACGCCACCCTGGCCAGCTATATTGTGCGCATCGTT 53
DNase [ -4 CTTCTTGAATCAGCACAATATCGTAGCGGCGAACGATGCGCACAATATAGC 51
DNase | -5 CGATATTGTGCTGATTCAAGAAGTTCGCGATAGCCATCTGGTGGCAGTTGGCA 53
DNase [ -6 GTGTTCGGGTCGTCCTGATTCAGGTAATCCAGCAGCTTGCCAACTGCCACCAG 53
DNase [ -7 CAGGACGACCCGAACACCTACCATTATGTGGTGAGCGAACCGCTGGGCCGCAACA 55
DNase [ -8 GTTCGGGCGAAACAGGAACAGATAGCGCTCCTTGTAGCTGTTGCGGCCCAGC 52
DNase [ -9 CCTGTTTCGCCCGAACAAGGTGAGCGTTCTGGATACCTACCAGTACGATGATGGC 55
DNase [ -10 GCGGCTAAAGCTGTCGTTGCCGCAGCTCTCGCAGCCATCATCGTACTGGTAGGT 54
DNase [ -11 AACGACAGCTTTAGCCGCGAACCGGCAGTGGTTAAGTTCAGCAGCCATAGCA 52
DNase [ -12 GGGCCACAATGGCAAACTCCTTCACCTTGGTGCTATGGCTGCTGAACTTAA 51
DNase [ -13 TTGCCATTGTGGCCCTGCATAGTGCACCGAGCGATGCCGTTGCCGAGATCAATAG 55
DNase [ -14 TCTGCTGCACATCCAGGTACACATCATATAAGCTATTGATCTCGGCAACGG 51
DNase [ -15 ACCTGGATGTGCAGCAGAAGTGGCACCTGAACGACGTGATGCTGATGGGTGACTT 55
DNase [ -16 CTACTGGTCACGTAGCTGCAGTCGGCATTAAAGTCACCCATCAGCATCAC 50
DNase [ -17 CTGCAGCTACGTGACCAGTAGCCAGTGGAGCAGCATTCGCCTGCGTACCAGC 52
DNase [ -18 GTGTCTGCGCTGTCCGGAATCAGCCACTGAAAGGTGCTGCTGGTACGCAGGCG 53
DNase [ -19 CGGACAGCGCAGACACCACCGCAACCAGCACCAATTGCGCATACGACCGTATCG 54
DNase [ -20 GGCACCACACTGCTCTGCAGCAGGCTACCTGCCACAACGATACGGTCGTATGCGC 55
DNase | -21 CAGAGCAGTGTGGTGCCGGGTAGTGCCGCACCGTTTGATTTTCAGGCCGCATACG 55
DNase [ -22 TGATCGCTGATGGCCAGGGCCATTTCATTGCTCAGACCGTATGCGGCCTGAAAAT 55
DNase [ -23 TGGCCATCAGCGATCACTATCCTGTGGAGGTTACCCTGACCCACCATCATCATCA 55
DNase [ -24 TATCAGCCATGGCCTTGTCGTCGTCGTCTTAATGATGATGATGATGGTGGGTCAG 55
1 2 3 4 M

1 000 bp
750 bp

B1 EE&M PCRHYEIKE

2.2 EAHFEHHERKEN

HAA BN Toplo JRZE, 37 CH TG, HH % PCR HIKE T I, PR 10 D0k 1—9
SHITE 750~1 000 bp AL E AL HBURE S A 520 . S B SR (L 2) . AEX 9 A BHAE o B b BEAILIE Y 4 A
SERED Y, 455 BRI T 5 — 2.



% 6 FbAe. % . FMM DNase | B8 E M, A& RAiRBIE 5

1 2 3 4 5 6 7 8 9 10 M

1 000 bp
750 bp

2 BHEHAEEE PCR =Y EKE
2.3 EREXRZE
2.3.1 ABAEXREN

1) BL21(DE3) B2 BT HA 1 AR ECHE B, HMEEIEESRE . b Ags.

2) ArcticExpress(DE3) & AZ 3. M FHRE LS RH . TR,

3) BL21(DE3)pLysS B2 2 B4 T v ot 24 &) Bl . A= — 2L
2.3.2 SALE G KA 1 2 3 M

1) BL21(DE3) & Z A BREUHE LR EH 1
1 AN TR & FL5 5 1 2 A4S TR & AT 1A 7% PCR A (&1
3. 1 SUKIE R EFE . AR H &, 2,3
SUKGHE Ry R TR VR . RO AT DA I B0 R S E A
OB A B IMETE S IPTG S 37 CH K
Rige, Raifbs HEA.

2) ArcticExpress(DE3) &% A& $hIE &
BREHWAHEETHSR, WELEEK.

3) BL21(DE3) pLysS & %Z 4. IPTG i S9"
KEFRI 3 AN HIELEMaif, BItaifbs] 7 mL
H =, i IPTG 37 CiER 3 h, NERAMMEE RIS T 3 MREHRAAE B EA.

2.3.3 ELErkxnEaReRERE

BeE 0.1,0.2,0.3,0.4,0.5 mg/mL [ BSA %W, 1 723 7] WG 43606 BE THINAS WG B2 OD s 5 43
B4 0.14,0.293,0. 424,0. 569,0. 702, YEHARERMZ (B 4), 4ifbiy DNase I WG N 0. 22, a7 AT
BWSEN 0.15 mg/mL.

08
0.7
0.6
05
0.4
0.3
0.2
0.1

0 ! 1 1 ! 1 j
0.1 0.2 0.3 0.4 0.5 0.6

EHFRAIRERE /(mg-mL™)
4 EBRQNIRAEHZL

1 000 bp
750 bp

3 BL21(DE3) B2 HE % PCR =Y HikE

3=1.4x+0.005 6
R=0.999 4

0.702

ODSQS
T

0.14
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2.3.4 #AFGH ST ERN 1 2 3 4 M
1—3 43 5125 BL21 (DE3) pLysS & 3 & H #
IPTG 37 Ci#5% 3 h, NiFEFAMEHHIE W EA
difb G, 4 S IPTG ESY KIEEHRW 3 N E K
2 AKTA gifbJ5 iy 29 44 (Bl 5), AL 4 5 450
XFR 4y F w2k 30 kD, 5 HME A 31 kD K/h—
g, Hfh 1 -3 S ARERHMEA.
2.4 EFINEEWIE
2.4.1 HALJE 4 DNA pa—
AP 6. 1— 12 2 % R J) F B K/ i B R OBk e
MR ] 1.5 kb, 2 kb, 3 kb.3 kb, 2 kb,5 kb), J &
$ 5 VKB S A DNase 1 Ak B B2 3k B8 {8 %005 Tkl
& DNase | 6L 5 B9 kL, BEAEFTEJE 1 pl, R DNA & J& 5 pg HLIKES R R B DNase [ BB
KLTH Ak 58 4.

—
—
— 443kD

. -

- — 29KkD

5 DNasel SDS-PAGE #uill &

Bl 6 DNase I i £ Bk B8 ik 4 il &

2.4.2 4t A-DNA

WK 7, 1 5 AN DNase | B9 X IR, 2 —5 43 9 N
DNase | i & 1 5,10, 20 fi5 i %% B . W (0 A &2 2
1 pL. “-DNA R 1 pg. RIS R . 5 BS 0 EER
Xt A-DNA JHAEAS 5 4, T A5 2 R BIOR 3 B A% B0 5
TH AR 58 4. il B8 PT 58 42 T Ak A-DNA.

3 sREHE
3.1 & i

A G PEE PCR 3R 5184 DNase T 367, #8 H
H 74K pET30a-DNase | , # A BL21(DE3), ArcticExpress
(DE3), BL21(DE3) pLysS 3 2 & i T £k, Hp
BL21(DE3) . ArcticExpress(DE3) B fS 2 & H & 4K 7% H A4k 8 H W E A, BL21(DE3) pLysS /&%
SHERERKER, BREFFAMHHESESFREMER P ARG AWER, IPTG FESY REFNORE
Wb aiAe®] 0. 15 mg/mL B HBEH, L40E, BB BEBIRIE L A-DNA FIAS [E R /N8 Bk DNA, i i
FEWTH A 7y F, Dk ARG ) 8 7S 2y e e R A, 3 D T A R T L BB TH 1B TR 4 A-DNAL

7 DNase [ 554 A-DNA B ik il &
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3.2 it it

BL21(DE3) Bk J2: 55 56 2 B H 5 R 2 IRk AR 1, AR Z2 AR E DR R AR A% 76 2% 7 ik P K 363k
AR T ZEARA R & WARNERR, T LGE & Rk Rk 18 B WA FHEIMNEEE R ; ArcticExpress(DE3)
Btk TR IXEMIR(U~12 O BA R ETHER Cpnlo il Cpn60 4r LR . 3% 865 T PEAR RE 65 75 K 1A
F 45 A T Fie R PR 1 5 B R 31 & BB o T & 1AM R U EEAT IE B AT & . FRAREIR IR R s, e TR
PEEAM SR, FAE®E S MRERE S TR MERBIMEIE N s BL21(DE3) PLysS B H hF£is T7 B E
it e K M AR T AN SR AR IR R 3k, BRI AR & A F T 3R aA X e A R AN R

AHEFE I DNase I 1 F X8 AR KB #EHET, BT BL21(DE3) L& ArcticExpress (DE3) B 4
IR R, HJE7E BL21(DE3) PLysS W#E T kD ik, 4ifk iy DNase | HATR4F B BEE 1, BEAIK IH 1k
A-DNA FUA [E] /N Bk DNA iy 5256 % i % DNase [ $248 17 A 47 09 7 2.

2 400 mL 19 LB 3555 B A 4615 5] 1 mg(0. 15 mg/mL) ¥ DNase [ , % &3] DNase [ %15 EHE K
FOEETE . X RE A FE KRB RAR. AT BL21(DE3)PLysS i #k, Invitrogen 23 Y BL21(DE3) PLysE B
PR T REAS IR TSm0 T7 WA . BEAS T JCRE B Mo 30 il SR 35 PR A AR IS ek . R B 0 X B Bk T g
i — 5 DNase | £k,
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Synthesis, Expression and Function Identification of
Bovine Pancreatic Gene DNase |

QIN Hong-ni', XIE Yu-zhen', XUE Gao-xu®,
MEI Xiao's, SHEN Wei-qin*, CAI Yi-lin®
1. Suzhou Industrial Park Institute of Services Outsourcing s Suzhou Jiangsu 215123, China ;

2. Genewiz Biological Technology CO. , LTD, Suzhou Jiangsu 215123, China ;
3. Maize Reserch Institute, Southwest University s Chongqging 400715, China

Abstract: Deoxyribonulease I (DNase I ) sequence from bovine pancreas, 786 bp in size, acquired from

NCBI and optimized by Codon Optimization, was synthesized, using SOE PCR (gene splicing by overlap

extension PCR)with 24 overlapped primers. The recombinant expression vector pET30a-DNase [ was suc-

cessfully constituted, and was transformed into the competent cells of E. coli, BL21 (DE3), ArcticE-
xpress(DE3) and BL21(DE3) pLysS. Then, DNase | was purified and its activity was detected. The re-
sults showed that the colonies in BL21(DE3) and ArcticExpress(DE3) did not grow properly and no target

protein was gained. The colony in BL21 (DE3) pLysS induced by glucose or without induction grew nor-

mally, but no purified target protein was obtained. In amplification culture of BL21 (DE3) pLysS induced

by IPTG, 0. 15 mg/ml DNase I was purified. DNase I activity detection indicated that the raw liquid of

the enzyme could completely dissolveA-DNA and plasmid DNA of various sizes, while its diluted liquid par-
tially dissolvedA-DNA only.

Key words: DNase | ; gene synthesis; gene expression; gene function identification
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