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DNA Isolation from Paraffin Sections by an Adjusted One-Step
Protocol and its Qualification Test by PCR
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Abstract: Objective To improve a simple method to extract DNA from tissues fixed in paraffin sections by direct
digestion with proteinase K lysis buffer. ~Methods Formalin-fixed paraffin-embedded sections were routinely deparaf-
finized and then the tissues were washed off for the glass slides using digestion buffer with proteinase K and transferred into
a 1.5 mL microtube for each sample. After incubation at 55 °C for 3 h,the supernatant containing DNA was transferred into
a new tube. The DNA concentration and A, ,,q, values of the lysate were assayed by ultraviolet spectrophotometry. Amplifi-
cation of the mitochondrial DNA fragment flanking D310 microsatellite region, part of the ATPase6 gene as well as nuclear
genes HBB and BRCA1 were performed ,and PCR amplification following detection with agarose gel electrophoresis was ana-
lyzed. Results As shown by agarose gel electrophoresis and DNA sequence analysis, all the target mtDNA fragments
were successfully amplified by PCR using the DNA lysate directly as template. ~ Conclusion A simple-manipulation, rap-
id-procedure and low-cost method for DNA separation from paraffin sections was presented here , by which the DNA content
was extracted by one-step digestion with proteinase K lysis buffer;its effectiveness were evidenced by PCR of mitochondrial
DNA and nuclear DNA fragments.
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WIS REXT 2 B BB AR 10 K A i B ) |
TN R KA B BUBER DG TAE PRI A5
AWCEEBEL , T4 it 58 b R 4 A aeiie, A
AIEEMA L) Fh 4325 DNA 5% RNA BAR D &t
SET U kY B R R B, HikH &
i b RGANAKATE X KEEA AL BT 5 55 it K | 9%
FHE By, ARSCHRIESCHR [ 7 I A s, s & EE
it K 20 a2 (T8 Ak ) YR EL B VR I AT Ak, XA 0
LA D) Fr (LT ) 45 Fzs SRR 5 4F
VL EMIBRIBYI R ) o B P 4 DNA B4, I it —
AT PCR 9841 40T
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L1 #AR AGSEIASY) B WA
N R Bt 11 v B R I = B Bt g LR

1.2 KF WO JOK OB Tris B AR H B
13 [E 255 141 1 K Taq DNA 457  INTP 551
FI 22 7] s DNA AL St 0.5 mg/mlL
i K.0. 05 mol/L Tris-HCl (pH 8.5) .1 mmol/L
EDTA #10.5% Tween-20"",

P 8435 A mtDNA D310 X (35 poly C T
B F5 ATPase6 R Zwfid [X (412 mtDNA
TR S AL ARG 8701A/G SNP 37 55) KA Y
NFLIRIE 2 RS FE PR 1 (breast cancer 1, early on-
set, BRCA1) #1 A\ B-Ek £ 1 ( hemoglobin beta, HBB)
BERR A B 0 51 ) )5 50 e S 7 RN L3R 1
Sy s A F A

%1 PCR¥ 3|4

SR AR 514175 /38 KR
ntDNA ff 4= 5'-ACAATGAATGTCTTGCACAGC-
£ D310 X CACTT-3'( _LiF)
5'-GGCAGAGATGTGTTTAAGT-
GCTG-3'("FiE) /60 C
5'-AAGATTAAGAGAACCAACAC-
CTCT-3"( k%)
5'-GTGGCAATAAAAATGATTAAG-
GA-3'(FUi#) /58 C
5'-CATCTGGTAAGTCAGCA-
CAAGAG-3'( L)
5'-ACATGTCTTTTCTTCCCTAG-
TATGT-3'( Fif) /64 C
HBB 5'-GTGCACCTGACTCCTGAGGA-
GA-3'(_L¥iF)
5"-CCTTGATACCAACCTGCCCAG-
3'(FUif) /58 C

Fr BRI/

109 bp

mtDNA ATPase6
415 bp

BRCAI 105 bp

102 bp
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1.3 DNARE 75 XU R 2 e LA i
YA L) W 288 B R 2 10 min, JC/K ZBER R
%5 min x 3 U IS JE A SR AR AL, EiR T
KOEHCE B TR OB AR SRIE A2 180 pl 1M
R AT R vk, B 7 A 1.5 mL B,
55 CHAE 3 h J5 /K 10 min LUK TG 8 K
12 000 rpm 5.0y 10 min Ji5 WL E 5 W A — T 08T
BN, /N0 aBE G W AT T B T S B T ) A B
Fs BWEWRED g T3k DNA B IA TR, 2481 L 18
NanoDrop 1% 4T DNA ¢ B 0 5 A1 A8 0 5 4%
FEE —20 CIRAERH,
1.4 PCR¥E WA 20 pl PCR{R&Y it
17, Hrp 5 DNA 24 50 ng,200 wmol/L 4 Ff
dNTP | A1 R iES 1 9145 5 pmol ,KC1 50 mmol/L
Tris-HClI ( pH 8. 3, 25°C) 10 mmol/L, MgCl,
1.5 mmol/L}%2 0.2 U Taq DNA R &, ¥ 1SN
94 CAEM: 30 s AHAEEIR K 30 5,72 CAEffI30 s,
PEER 40 WK, )5 T 72°C FEAE(H 10 min,
1.5 PCR F=#13zRE # 5% B FB ok 46 I & EL i e 43 4
BUS wL §7 88 7P=90 50 04T 2.5 % e M e i
FLUKAIN , EB Y0 J5 50 AT N WA EE 5 AR 7Y
T 4x PCR FE¥)i% 2401 ( Biosune ) AW AR
H AT DNA FE51 5047,

2 % R

2.1 DNA HARBHILIN S R EERRN W
WIRTE Ay o SO TR WMTIEEAR | A gm0 THR T 1.8
M/NT 2.0, ZAKES DNA B E% . 300
BT R FEAS DNA SR B0 5T A 45 5 7w . 5 00 1R
(ANIE B NS0 JE I 40 M 73 25 i L K 20 DNA ) AN,
2R HB 53 FE G ) Ay e TEAXN 1.0 2247, [R) B
Ao oo TERRAR (T 1) 5 BB AR, ZEM Wi i Ze v Ay
Qb HH 3B 1

HE—25 % R AR S UL 100 ng $E4T BRI A
BEIEHL UK , LA IE 5 N A1 ) I 1 200 6 43 2 1) 2k PR 4
DNA Xt i, o] ULAe o F AR &9 23 130 bp i &
W& =5 B9 DNA 25747, {H 438 10 FlA 1Y) B DNA £
TE44 HUKIE B ARSI DNA KA (K 2) .
2.2 PCR #"H& B 3 A5 % 5% B FB ik 44 i %5
50 bp DNA #9¢ 57 F bRk W L3¢, T 3K mtDNA
D310 [X. ATPase6 HBB Al BRCA1 %:[A [ PCR §71%
FYIRNG A (3,38 1) o (H4 X598
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Sample ID Nucleic Acid Conc. |unit |A260 |A280 260/280 260/230

control 175.4 ng/ul 1677 0.932 18 241
1 36.1 ng/pl 0.721 0.714 1.01 0.32,

2 57.3 ng/ul 1.147 1.115 1.03 0.29

3 38.5 ng/pl 0.77 0.82 0.94 0.29.

4 76.1 ng/pl 1.522 1.397 1.09 0.4

5 9.3 ng/pl 0.185 0.548 0.34 0.08!

6 42.7 ng/pl 0.854 0.938 0.91 0.24.

7 64.6 ng/ul 1.292 1.348 0.96 0.32

8 43.9 ng/pl 0.879 0.92 0.96 0.3

9 75.9 ng/pl 1519 1.608 0.94 0.26!

10 47.4 ng/pl 0.949 0.927 1.02 0.46;
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FAIMEE R4 DNA) 5 2 ~ 1110 BIAFE A EYI R FR72 DNA 238547 (% DNA 100 ng)

BRI AR AR A, 5 BRCAL (B 3D) AL, AT- i B A B —B5 X, 2019 — Bk,
Pase6 (&1 3B) Fl HBB( [#] 3C) ft) BH 4 280 i o s | i B & % 100 ng 5, mtDNA D310 X §"
mtDNA D310 X BHM: R 1K ; B Ak, ZEAR ) 50 bp &) WARANMEEA I B 7=
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— BRI Y SV & o X RA Y

SARBIAR A (40 D310 polyC 43 1R £ & X . mtDNA MR SCHR [ 1] Bl 19 DNA W AL b & {5
8701A/G SNP v s5) 4T TR T (K 5) EYa7 SDS, 1 &4 MR AIAY Tween 20, K K 5 2 [A]

LA A SR 14 B R 240 i B 2 BE EL X I 2 PCR S iz
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El4 1E47 DNA 52 ( Z 100 ng) /5 mtDNA D310 X AJ PCR # &4 M.50 bp DNA B2k 5 T ARG ; C. BHYEXT IR 3kl 2 ~ 11,
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B 5 #B4 PCR F=#IF) DNA FHISMER  A:mDNA D310 X ( FRIZHSH poly C M TEL MBS ;B:mDNA ATPase6 J:H (LT
W [ P58 553k T84kl 8 701 G, 2 mtDNA ZZ B %M M bR SNP JEH R —)

SEMA AN TR, 3980 TP 35 A Y VR 3 2 8 K, DA
11T HE— 2 5€ B H 18 151 5 4 1t 1 288 M o R AL, fie
PEUI R F 4 DNA B50 8,

DINA 35§ U™ 02 ] 24 47 5 G0 11 R TH 4 21
FRASHIT PCR 7 B8 G I Fr) ¢ o5 22— i O R B
TR WA T3 T — 2 BT P AR e, 2 SRR T ALY
R )AL A B AR b R e AL R
RO T IR AL, 45 R A 55°C R L 3 h Bk
I ] b BRI e o, AR ™ B, TEik R A
Sigp AL P 5 DRI At DA g MO8 5 U 423 7 T A 22
T 56 R RO A N, HLRERR 1 /NI G2 i
B E SRR, LIRMEE PR K 345 K Xof 2 284 fige i 2
F i KA B

BEXTUI R A BR A0 K, D3R5l fig
(1) DNA 7= 8, s I AL i e e s 2R
SRR ORISR ATMIN 0 . AT 180 pL >
PRI A0, B UCH] 200 WL B8 AR I I
PR AN A H U IR B — A 1.5 mlL
LU AR RIS AR A

HIP 2 AT LAFE H A [ e B 2 51 WA ., 5k 3 38

SRR R L I A2 B 412 A0 M B AR ]S A A 2
5, DNA 4l ERRYE ALq a0 ELEFIWT, 4005 =5 Y DNA
Fon, HEAE 1.8 247, % tfE & T 1.9, Ui B DNA
FEA T RNA RBRJS 2 E LT 1.6, W3R IR
TS A R B TS G AR AL U AR
RHATAALAL P | R DNA BAR4Y B i b o A K
A RAAAHIELTT, SEITAFEAR A EI
FEALT 1.6, AT Ay HITIE/NTF 2, $E78 HER S
TR BAR BRI HL UK TP o B DNA S5 1 Ji A
TR DNA K8 B B AL R 71, K/ADAS
— BT IE R % XAl R A, BT IR &k
PCR SZEG XA DNA F 4B BRI AR &, B 1
ZN/N DNA R B (£ 8 100 bp 247, AT
500 bp) , RIS FH I 7 58 5 #857%F DNA A i A 4l B 22
K AT E R s A AR SE 2D
fhFRLAL  (EAEDHE 1 B DNA R0 R RE
& 3 A LLE S, 76 PCR P ¥ BGIE 5246 vh | 48
AR ITFE S AAT 4 X5 5 Py AH L 0 35 774, FSR FH
PR BEAS — ; TR 4R S 1 7= 1 A 55 1l 22
BRI A = OV F a4t &
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oy B Ak DNA P2t AR, ke a5, W BE AR
9.3 wg/ml, 5 HAWRE 5 A 25 8500 B8 AY, O
4 Ff PCR =Wy ¥R 55/ | 5571 55 s @R AR DNA [
fite, FECR G 7 FH0S > BRSNS TR P
B, WRES 9 F 10, A FROULIN S vk BE A3 )3k 3
75.9 wg/mL Ml 47. 4 pg/mL, (HY" 3 5545 55 H 2= 5
BV (R DEAR T 3 a1 hnAsE b o mT 4 =
HEPHPER BN R 4 FER B XA A S
T mtDNA D310 X 4" 3 P 2 /)N (4155 45, 38 1
5 BIRSAR A 2 100 ng/20 WL JUNE , 45 54 3R AE
BIARAT BEAR A B 4G I 45

51 A s 4 2H 2 A0 DNA R 1 SRR ke B
ZATTT . FELL LU 7 I [ ey A0 A A
FLFL R 400N DNA 5328105, inz i 11147
R 2 SR EE TR 1 LA X R B2 AL DNA
JUE AR TR R AR 3 /N DNA 4391 53K
HHT PCR ™ B B ARZCR N R EZ R, B
S, AN A X 20 BT T 2R DNA TR L R A 45
KM A EAET BHE AL, T2
FARTT A 1 A LLE miDNA 431, B 20 i N
mtDNA FJIR50CH 2 _E T4 U1, R 437 R
— NZEL KR DNA “HAZ 16 569 bp HIFRAR 5 1M
WFE K 2 Z AUy B 48 DL, HOoR K BER AT,z
TR BRI B4 5 530 DNA K55 W
24 BEf P DNA #8 DUBCRE RN 237 R/ SR R R
mtDNA 7 i 52 [ i b ELA R X A2 5 TR A ik 2 A 5
MHR PCR ¥ 3 2005 I A8 58 42 Bk T B4 85
W 5514 B AR 1S X IR 4544 55 4 ¢, A SCH D310
DX 18 7 A S — B 0 B I B L R
HBB 208 T/ # .

AMFFTLE IR, Bt i B i K ST —
Ak Be P AT I A0 45 20 2R ) e rb oy B AR A A0 i
DNA , R 22 4li £k [l e b 3, AN 3R AN 0™ 5 57
o, FLRUaEE T ZEBI Y 2l 1 b B AR A 5 A a5 B
FH B ok [ BRIA AR S DNA KL -t o] A S0H T
PCR ¥ #G 2R IE I R B, DR, B B s 3R} 1 4

K PITRRAE R BR A 2L A R e sl U] oA T 3R BEVE O 2=
DURIR DNA B 15 1 22 SR IS 19 T AR A K
U TR, miDNA PSR AE N BE R AL 5, 0 T
A S ) A8t AT T S, TR AR B 37 B M
SRR IR RIBILIE B &k S R L & AR, S8 4
AT RERLA A BE V) A A B0, Al AT ARG Rk B

g5 b R AR 2 e T A LI R Ak 2
AR DNA Ko A7 BR | B i sk LI il (E ] 1 L st
FEMERFSE TAE ML T PCR A B4 4 i A A i [
Gy AL, JLHXT LRI DNA 1AH 2 T AR, 5884243t T
KR A BRI BT BT
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