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Abstract Using Real-time PCR technology, a highly specific and sensitive method for detecting DNA residues
of Escherichia coli host cells in levodopa was established, validated, and preliminarily applied. Escherichia coli
strain MB6 16S ribosomal RNA gene was selected as the target gene to design multiple pairs of primers and the
target fragment by specific amplification of PCR was obtained. The target fragment was cloned into the pLENTI-
BSD-CON vector and the recombinant plasmid was constructed and named pLENTI-BSD-CON-E.coli-16S. A
quantitative PCR detection method (SYBR Green method) with magnetic bead extraction and purification
methods was established with the reference standard of the recombinant plasmid. Furthermore, the established
method was validated, including linear and range, accuracy, precision, specificity, and quantification limit, and
applied to the detection of levodopa raw materials. Meanwhile, the detection method was compared with the
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Tagman probe method by the commercial kit. The primer sequences of the quantitative PCR detection method
(SYBR Green method) were TTCGATGCAACGCGAAGAAC (forward) and GTGTAGCCCTGGTCGTAAGG
(reverse). The standard curve of DNA was in the range of 10 fg/uL to 3 ng/uL with good linearity (R°= 0.98).
The quantitative limit was 10 fg/uL. In addition, the detection recovery rate was in the range of 59.7% to
80.7%, with RSD at less than 15%. Nine batches of levodopa were detected by this method, and the amount of
E.coli DNA residue was below the limit. The developed qPCR method can be used for quantitative detection of
residual DNA in biological products produced by E.coli as host cells, such as levodopa . The results indicate that
the sensitivity of the detection method for recombinant plasmid construction standards is superior than the reagent
kit detection method.
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PR 16S BbEAR RNA JERIFFIE R HARITH, M4
1) RAREF BT A A IR0, A NCBI [ 353
6 X 5#) (F1: CTGGAACTGAGACACGGTCC/RI:
CCAGGTAAGGTTCTTCGCGT; F2: TCTGAGAGG
ATGACCAGCCA/R2: GTTTACGGCGTGGACTAC
CA; F3: CGTCGTAGTCCGGATTGGAG/R3: TCAC
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GCCCGCGGTACCGTCGACGTGTAGCCCTGGTC
GTAAGG-3', i LA T A TREF AR RS A PR
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Figure 1 Screening results of primer by SYBR-Green method
A-F: F1/R1-F6/R6 Amplification curve
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33 FiEFHIE
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Figure 2 Agarose gel electrophoresis
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LR B A0 L R 45X JLFR T3 DNA 73 18 5256
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Figure 3 Genome amplification curves of HepG2 cell (A), Huh7 cell
(B), and actinobacteria(C)

333 EEMRARE DL TR MBS
I, = EEBR A A 10 fg/ul, RSD 4 8.8%:; il F e
FER 3 fg/ul, 55 G AT HeZ A
334 A A DVEA TR R BRES AT, IR (30
pg/uL) . H1(300 pg/uL) . 15 (3000 pg/uL) AR
R TE 59.7%~80.7% 1 il P, IR 5 9 [T A0 R
RSD 7 4.8%~15.2%, 754 Al 2 AR
335 H®AE

M 6 O R B IR I WO AR [ SCR 78
70.1%~78.7% 35 FBl N, 6 153 Hh e B8 b s 94 Tl i %6
RSD 5 4.9%, £ Al bR

rhEDRE %5 B 2 6 40 rh ik BE VA VRO A TR A
64.9%~71.4% 315 Bl P, 6 153 H e B b v 9 Tl i %6
RSD 4 3.6%, IR SZH I 12 43 bR i m] e 6
RSD 4 5.9%, £5G Al #:32 hnif
33.6 A AME 3R B IPDCRTE 68.0%~
71.0% 3 A, 3 0 i BE bR v [ml % RSD
7.4%, PRIR S0 3 6 43 bR W 1n iR 5 RSD iy
6.1%, FF& T IR

34 ZREK

ASZE R S AR SR D i, DNA
TR 60 fg/ul~3 ng/ul WEIEFNLIEX AR
I (R*=0.98), 5EHBR 60 fo/uL; i LA 5 2H #4 1 i
R AR S 22 bR 2R, DNA B iR E7E 10
fo/ul~3 ng/uL WEERINLME XL R R (R?=0.98),
FE R 10 fg/uL, HEGH R UG 25 BE W3 17 6 0]
FEAZHRAE, AT U 2 SR AL SR o S A I v R
BEORE R TR A A D 7
35 B ER

FH SR 2 R S o Sl A 3 b AC T 2 L iR
BL2Gh R 354 DNA 5% B8 &, Kl 45 55 s, A<
T R 22T 22 B b ) K B 35 A A 5% B DNA 2z
X F 4357 10 ng.

4 it B

LT ) R T T I A R L2 E 25 | BR T
HI A T RESR B 1 AN DNA F B, X 265k 4%
DNA 1 | B KN A 22, TS 1 U A , 7T
oA Yt | Bom M | g T RN 858 AR P AR X
B T LAAS B2 5 WA BT T4 DNA 44 it Y B i 22
SRAEH A, SR 25 e B A R B e A
PSP, SRR ok 7 1E 400 DNA
FREA

VLAESR, il o — RINAYIR R 5 2tk Real-time
PCR % AR 38 1 F] T /MEPE DNA 7% B8 = (10052,
HIE T 45 5 . USP38 1t f Real-time
PCR {EAE APyl i v 7 £ 5% B8 DNA Kl it ok —
e bR iE )T Real-time PCR 2 fH AR AL e T
JPHNRE St R . EIME LT B, A
R THE R A, WL Al 25 Tl AE T 2058 f
S T A T R A T S A B, A
IR A R R

ARSI BE s AR T A RS 1Y IR
IR | W5 B2 55 7 A T KR A AT b
AR, AR5l DY L R 4T qPCR P73 .
PG RHEAE PCR 1 h i A SYBR-Green %45t
Yerh, Z Yk n] 255 BT A 1Y dsDNA, J R 5 His
DNA 454, i H 5:0E PCR P45y 14, 44>
TEER A LE B BE, Yk AXUE DNA H, Ho el
S5RJE S PCR F=H Ry 5 S IEAIE, B 4
Ue, AR TR . R S AR BRSO ET I, 5
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EF Wt 43 bR IE — 23 A A— AN K S, 45
B e LT, et B R 5 A Bl TR O AT
I, PCR P31}, BRET W SN 5 A, 5 3k AT RN
REEA D538, K 2O E51, Mok B bk
SR BLAS B, R B Bt K A I ik S
s AR G ARSI ke iR AT b s, R SR
1, DNA i JEAE 60 fo/ul~3 ng/uL U Fl N Ltk
KARRIF(R=0.98), B4 60 fg/uL; ifi LA H 41
Fa ) TSR A bR i ff 22 ) BB T 26, DNA BT ik
FETE 10 fg/uL~3 ng/pL Ju[F N &ML R R 47 (R=
0.98), sE IR A 10 f/pL, 1 UL H 20 o i AL 2 A v
st P ARG I 7 i 2R AR A 3 70 v ARG I Ty v
[, A% S 06 g 37 1) K e A T DNA 5% B £ Ao il
ik, HREME . S5, RS R,
B N 288 DA R it PP 240 2 B 1) T 2524
FEIPN o TR T Mk BE A A Y DNA ARifE i
TR, $E 5 T 519 SRR S G R S R RO
MY BEROR . ARy vk B R A, o A
R

T [ 24 Atk 24 FH DURE L iR 25 FHOK L
] 7= i . 287 L AL R R IR BT 25 24 i 4 A i R
o o P A B Y AR AR S, R AT DNA
FRAE 3 50 56 0 1, 0 7k v FH B b 26 Jg P A )
IR 347, SRIG K AR 3 7 Ak 5 A i
JF, T 35 S 5 e R A T XU, I S
TR AT e o A A 2 T A ofE i T
Ak, i I S OO 2 | PCR - AT 38, Ik ik
I FH T R I 25 v A R A1 DNA 8% BA i, L
WA XA DG AE W il S iR AT BT AR . EE 2 RO
SRR S R AN R R, I HL3E A A
R ARAT B BR A i B DA TS, S 5 e fige, 4
R, Bl S . Z AT, SR P AU
el 2 R R AR A e 40 DNA 5% B s ilb A7
TR, s —E R R, A TR
FAR b DNA 5% B8 1w 500 2 i oK, B
I Bl iR 2 LA E P DNA % B3 0 5E 28 = vk
(qPCR ¥5) [N, e ZE 8 56— DNA 5% B i
SR T A DNA B ShnifEan ™. 5L R4
AR A L, EE4H BOR A A B AR i — B,

W S efNA—ERE LA AR, Hit,
W7 5 BEAE T 22 A MY 1 S DNA 5k B A 1
HATHAIE .
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