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B G B K 4 A SR, A A AZ R 4L AR BGK ) & 4R B DNA, & )& K A Taqman 3841 & 34 4% du #= 47 /& DNA 3
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FRJE 4 0.03 pg wL™', DNA A% £ 0.03~225x 10’ pg+ puL™' 7EE W& X & R4F, 48 % 2 4 098 A E;
7y A R B A ARAE S B AR 3 R G AR AR AR £ 3 T 20%; % Ty FAR D B BR EHA
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Abstract Objective: To test the E.coli cell DNA residues in recombinant human insulin by using the

technology of proteinase K digestion coupled with quantitative polymerase chain reaction ( g~PCR ) , and to
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make a preliminary validation of the method and compare the method with the slit hybrid—autoradiography
method. Methods: The residual host cell DNA in test samples was digested by proteinase K and extracted by
nucleic acid purification kits based extraction method, and determinated by Tagman probe based q—PCR,
with standard DNA as control. The residual DNA content was analyzed according to the standard curve. The
developed method was validated for linear scope, accuracy and precision, and was used for determination of
DNA residues in recombinant human insulin . Results: The minimum detection limit of residual E.coli cell
DNA by the developed method was 0.03 pg+ wL™", while the linear range was 0.03-2.25 x 10° pg * pL™', with
a correlation coefficient (r ) above 0.98. The recovery rates of spiked samples of various concentrations were
approximate, and the relatively standard deviations in 3 tests were also less than 20%. All the residual DNA
contents in all batches of hormonal drugs determined by the developed method were less than 10 ng per dose.
However, the stripe of 50 pg (the standard DNA )in results determined by hybrid—autoradiography method was
not detected. Conclusion: The method of protease digestion coupled with kit elution based extraction solved the
technical difficulties in sample pretreatment during residual DNA detection assay successfully. The q—PCR
method may replace the hybridization method, and the method is rapid, accurate and sensitive for quantitative
determination of residual E.coli cell DNA in recombinant human insulin. And this study will lay the foundation
for the future standardization of (—PCR method for detecting DNA residues in drugs.

Keywords: protease digestion; quantitative polymerase chain reaction ( q—PCR ) ; slit hybrid; hormone;
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100 pmol * wL™'; 514 (F.R) ¥ J¥: 100 pmol « nL™;
MasterPure™ 2fi £k £ B 57 £ 0 o A% R 4l 4k 32 Bt
F &L, 2 x T&C 24 f# W . MPC & H ULYE I, Mllumia
IS T3 6 A% R i 7K ( DNA 7 B¢ Wi ), Ambion 23 ;5
2 x MIX ( PCR Light Cycler 480 Probe Master ). £ FH fif
K, ¥ KA H 5 Glycogen, ¥ K28 Al , SR BCHI 70% £,
B W5 Dig A1 DNA Rl & (10 x P i
FREUA ). CDP-star (25 mmol - L™ ). B4l PCR A A il
#F &, P ICA R WRZAIFIE R, Foma Bohemia
3wl RS, TOYOBO A F] .
2 FHiE
2.1 FEEHWECH

TE(pH80) Z& (300 mmol + L' Tris, 25 mmol -
L'EDTA ) ; 70% &, BE 3% W (% Glycogen 40 ng - mlL™ ) ;
0.2 mol - L' EDTA ¥4 ( pH 8.0) 5 10% SDS; 20 x SSC;
T B R WLER BN W (10% ) 5 T K R 2% vhiik ( pH
7.5) 5 VR : 2 0.3%Tween 20 (1) R BRZE Wil 5 2%
W PAR A W FRAE T DNA HR45F, RS M 0.2
pgmL s JEW R (pH 9.5, % 1 mol - L™ ZAL4H
J% 0.1 mol + L7 Tris—HC1 ) ; HLARIET (413 1:5 000
FRREBTIA ),
2.2 ¢-PCR J7 kil E DNA 5% 8
2.2 {8 DNA [ e

1 x TE ZZ 0 150 pL ffAe 7 25 C 2
SEALRE S, BB (29 15 min ), H145 1333 mg * mL™
W TN 2 x T&C 4 M ¥ ff W 150 L AR 1 K
1 L, 78 65 CF i HE1L 15 min, & F% 5 min R #5
30 s; KA 5 min; il MPC 25 FHUIREIH] 175 pl,
MR IRHEIR 2154 °CF 10 000 g & 0> 10 min; $ I
TH WG B 200 v A T, 3R R U0UE s Kk
SN EE 500 WL JF 2218 AL W R TR 2);4 CF
10 000 g 50> 10 min; X 5% FIHW, H 70% £ BEvKTR
7 (& Glycogen 40 ng» mL™")250 pL ik DNA UiiE
HRBIRAEIIE]; 4 CF 10 000 g &0 10 min; 372
VW, DUEFE A S T 7E 60 °CTF FJC T o
R K 20 WL i 2509 DNA 1 h; 3w e T Ia 2
q-PCR =",
2.2.2  q-PCR AY#G

K K R £, Taqman R 15 X HE & A E.coli
Ju ik DNA & 5 AR S 1 78 5 PCR E S
B Y 6 1R DNA b o & TE (pH 8.0 ) 2% i i 7 F%
%2 250,450,90,18.3.6.0.72,0.14.0.03 pg* pL™',
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RI75 R AN PRAE M A B . >k H PCR Light Cycler 480
Probe Master H () 2 x MIX F17K, £ % PCR & 2" .
WS 0.16 wL, NS 19 0.16 pL, #R% 0.16 L, /K
( sterilized )4.52 L, 2 x MIX10 pL, DNA %tz 5 pL.
RS FAEME 95 °C 10 min 75 Taq B ; 281 95 <C
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BT, 20 il K 52 1 Co {l At R, 3t
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PEXT IR, 4% ] “2.2.17 T9U)7 BB BORE oty A A s (B
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2.3.1 ST FiBc

FH TE 28 v ( pH 8.0) Xt K % #T B DNA #r i
fh 100 ng » pL”' FAFBEE 200,20.2.1.0.5.0.25,
0.125.0.063.0.031.0 pg+ wL™, >~ ST1~ST10, %146
FEH S0 L, AL S BOAseE fh— R A2,
2.3.2  FEABOIMARAE S EC

BE s 4350 1 40 mmol - L™ 5 i 175 i v A 75 5]
40 mg - mL™ & BEFE 5, IF 40 B Tris 3
60 wL ke, IR A HI AR SRR, 3 LAV . 01P
49 33.17 mg - mL™", 02P 4 34.20 mg - mL™", 03P &y 34
mg mL™o WHL 30 L keI R 1 mg IR
B AR A ST WH 150 pl FaREE SRR ED A 5
mg o B ZEREA S20 MIAREE S TR 30 pl k-
FE SRR R R 1 mg JRE R, 7 30 L A SRR
JIA 50 pg DNA (10 pg = pl™) /AR F InbsAe b
SIP; IR 150 L LB ke S BV BN 5 mg JBE S 2%,
TE 150 wL BESEER A 50 pg DNA (10 pg s ul)
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233 FEMETAREE KPR TP AR B DNA I iR T

FE S ETAL B R, WA BT BN 2 mol - LT 2R
H(pH 4.1 ) 55 4 FRFIHES TACEE , B PRRE AR 1,

F1 HFEROEEREH

Tab.1 The preparation of samples handling system

S1:30 uL J#EE

S1P: 30 wL JH

S2:150 pL RSy  S2P: 150 wl JB

. . . . ST: 50 pL
FIHW (insulin I (insulin FIEW Cinsulin -+ AW Cinsulin DNA E
- "
A ( reagent ) solution ) solution ) +5 pL solution ) solution ) +5 plL W% (DNA
[1mgRSE DNA ¥ ( DNA [5mg &% DNA I Jution)
solution
(insulin )] solution ) (insulin ] ( DNA solution )
pH 4.1 2 mol + 17" ZR4H ( sodium acetate )/ L. 20 20 20 20 20
ddH,0/ wl, 170 165 50 45 150
254 2% W ( binding buffer ) / wL 200 200 200 200 200
SN (isopropanol )/ L 100 100 100 100 100
S (total volume )/ wL 520 520 520 520 520

1 (note ): 3 ARSI EIRRZALE 28 (HXF IR 40 mmol « L7 3R1R +1 mol » L™ Tris I ( “2.3.2" Wb kL BRI ), R FEAL L ( The three

batches of sample were all treated with the same system as above. Blank control : The sample diluent in “2.3.2” was treated with the same treatment as above ( 40

mmol * L' hydrochloric acid+1 mol * L' Tris solution )

W LR S AR FE A ST 25 FHBCHIR 21 )5,
rim A el ugdE b, 8 000 g B0 1 min, 725 |
TH W, A 5055 BRI 500w, 8 000 g B0 1 min,
F& U W, 0 owh ok 2% vh i 500 pL, 8 000 g £ 0 1
min, 7 FIE W, I0 P e S whi 500 pL, 8 000 g &0
1 min, 5 FYHW, 13 000 g .0 10 min J5, ¥R 28T
(1) eppendorf 4 H1 , I NP 22 #hif 200 pl, 8 000 g
B0 1 min, PEBER RPN EFERE S DNA ¥ ( DNA il %
BT FHR 5K F B2l PCR BRI ARH & ).

234 BRERE R

W5 A RS Y ST R i LA K BEFHERE %k 107 (4 i
FESL CE 100 C7Z8HE 10 min, HGEB HG SAE, &
FEJG BRAE 80 °C EL%S [E 7€ 2 hy L FEE . 55 (X0 R &
C1 A1 C5 Y328 200 WL, S AR A4 200 pl.

235 TR

WA 5 mL FAASH D, 3F AJAC4% 38 CHll
H38 4 h,

23.6 %%

PR TERRE INAJG 38 C4%3E 16 h,

237 WK

TNVERSR (75 0.3% 1K) Tween 20 153K R 2% M )
PR 5 min, 3925, B, 37 “C/KI 40 min, 575,
2.3.8  fifghr bt

Tndst AR BB (1:5000 ), 37 CIKI 40
min, 37750 AR, FIR0E 2 K, 15 min- K7
239 WEERZ

I B, FIREDEIFE 30 min, BAVER L,

B
3 FR
3.1 EH PCR P44k

o o il £k BER A -3.39, #k R 36.26, H1 56 R AL
9 0.982, 9 IRy 97.16%., FEMHEE S Ct{H 22 1H]
AL R F 3K 1 Ct=-3.39 x log concentration+36.26,
SE 1 PCR Y™ 34 il 2ot i o Fa, EL38 B0 K L 4
PG K 6 0, 75 4 e A I R
K1,
3.2 q-PCR HikMBGUES,
321 LR

ZMEAE 0.03~2.25 x 10 pg + wL™ JEFEINZNE R LT
322 MfEBRTEFIRG R

ARSI 2R FH A W K 454 q—PCR K E. coli
F3K 24 b 32 5% B DNA 907 vk, o B2 S =
HB% B DNA #1713 RINE , B IR SER X 3 A
[ e B2 P PR ARE b 2R AT DU , 39 = AL, S8 T %
DRI B, A 3 UOR R InAR e B2 A [l
ERHESE R AT, ¥ 2 5 R B (SR Z B 25
5+ ) ¥ <20%, W] W%y 2 ERR T R AE; Sl Xt 3 K
ASTRI AR FE ) (RIS R AR XA v D 22 25 5 20 Fr , RSD
B <20% , W] W% 7 VRS B B R o ELARKIRE A L
*2,
3.3 q-PCR JEFE I e 25

K B K- 92 g-PCR ¥, #6520 A i
5 FE ™ E.coli 15 £ DNA 5% 83 f , kr L AT 474 DU
FELER I 3,
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Amplification Plot
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Fig. 1 Amplification curve of (—-PCR

Fz2 AEMERER DNA EE

Tab.2 Recovery of DNA in spiked samples of various concentrations

DNA Jimbr [ R (recovery ) /% e PRt 2 AHX bR D22
( adding standard matter 1R 2R 3 ( mean ( standard ( relative standard
amount )/pg (‘the first time ) (the second time ) ( the third time ) value ) /% deviation ) /% deviation ) /%
4500 85.3 86.5 76.5 82.8 5.5 6.6
900 89.3 88.1 79.5 85.6 53 6.2
180 96.9 103.1 80.8 93.6 11.5 12.3

®3 EAARBZERHERE DNA REEWRNER

Tab.3 The detected residual DNA results in recombinant human insulin samples

RS IS s 5 1R q-PCRAGINIIE 55 2 UK q-PCR Al " PR DNA ZER R (the

" FERYREE (sample 1 N N a . FEBERTR . ) "
(the sample . (‘the first q-PCR (the second q-PCR . (the extraction residual DNA
concentration )/ (the volume after . )
batch o detected average detected average value )/ . protein quantity )/
(mg-mL™") B o extraction )/pL . o

number ) value )/(pg+ pL™") (pg- pl™) quantity ) /mg (pg-mg™")
orp 133 0.10 0.11 20 20 0.11
02p 133 0.13 0.10 20 20 0.12
03P 133 0.10 0.12 20 20 0.11

3.4 PREEZRAE - U H BARLAR S, R R 22, iR U R AN RRE , 43 i R A8

FUREEZR AL XT L L 3 A A N s Rt A, SRR E R 1, 2B 7 v 3 B AN, R TR
HER B DNA BEATHR ORI, SR X6 R X &5 BEw T ASHR T R B A 2 58 - TS B Y
PEATHREE , RS RILIE 20 s 2 al L, kg dRIIE, 22 2 U, DNA e B2 A6 I 2R S0 X A ik
HAE - WU A B2 FR BN 100 pg, 11 100 pg ] 100 pg, i 50 pg M LA oK 52, UL 2. 1ijid i

VIR ST KESh JIFREE S TEAH Taqman ¥REFHARMALE E. coli AMME5EFE Y2 (41K DNA
4 it R 92, K BR 2] 0.1 pgo % 558 L,

i o 2E AP 2R SR B P s S DNA Bk SE P RN g B SRBBORE BE oy EE B, B
RO KL 22 0% 2536, s ik I PRI 4 fE3
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‘io ng 1ng 100 pg 50 pg 25 pg

12.5 pg 6.25 pg 3.13 pg 1.56 pg iﬁ‘f(blank)

: 135 PERBIERX B
—— (the determinated area of
~ three batches of sample)

- RRERREX (G
(the determinated area of
E ’  three batches of adding

standard sample)

B2 BEX4EGR
Fig.2 The results of autoradiography
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AR G oA S D BR ARG Mk 1A i A 3L
T, (A5 [MDSCR S i 23T 90% ., ISR 45 SR, 25
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