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Plant Nuclear Extraction Device Applied To The Detection of Plant DNA

Content by Flow Cytometry

Yang Suhua, Zhao Changzheng
(Chinese Academy of Sciences, Institute of Botany, Beijing 100093, China)

Abstract: Aiming at the problem of extracting plant nucleus in the process of detecting plant
DNA content by flow cytometry, a plant nucleus extraction device applied to flow cytometry was
developed. The equipment takes the motion control platform as the core, takes plant samples as
the processing objects, and realizes the anthropomorphic cutting process of plant samples through
the up and down movement of the cutter head. The environmental temperature of sample
processing is controlled in a closed loop. The cutter head is cleaned by ultrasonic cleaning to
avoid contamination between samples. The dissociated liquid of plant nuclei is transferred to the
centrifuge tube through a precision automatic pipette gun. The experimental results show that the
system runs stably in the process of pretreatment of plant samples, and the survival rate of nuclei
is high. It can more efficiently realize the detection of plant DNA content by flow cytometry.

Keywords: Nuclear extraction; Pretreatment of plant samples; Motion control platform



U 2 A S — ol B 08 e YT P £ 200 i BRI AR AORE HEAT 2 2 B 23 BT A0 23 S O BER
02341, A —Z it SREMS . . MRS, O TR L Y 5%
SR FERE AT 7T L m ARAS I TP A 2 1Tz AT o AH o TR A AN 1R T S A A A e
FEIRAE K, AEAS TG e R v (R A IS T e 2R FERA A T ittt
2 8 T 3t e SRS 0 P 200 A DNLA 5 B R A2k 7 A 5-6.7:89-100 300] 4 3k 47 b R 1 %
NR W5 I8% . WA R LA DL R AIs A B R TR T A L.
FEY AR REE . PRBGE . SRR SE) B R A LR AEAR T S R Ry, 1S
RF R PE HEA TR U AR A 75 B2 R R 28 . i) 46 S A R FH T AR . R 7
TRV A, N FH BIRE Y b T 29 BB SR U BOR  aX BRA 1 it A i AR 7E AL A 4
Sy TS ¥R o B2 19834 Galbraith AT A s B 1 7 AL A Y, I KA A A
FLIETFAA B TR A REEUR . LLIT R Y17 3 4% 58 B X R A 200 A it A P £k AT 4
W SR R EUAS OE, HD BRAR R B, —BOR SR AU U0 A 7E 1 97 L (1) A
MEWHLHAT EEXRT LR, g, @05 PRERME, RE%G. AL
o

FLOPREY AL G DAL 7 A IR 2 . |2, B4 RE AR, M
(I6AF T, A AT LAY H R S AR, R e NI A 4B AR R s IR BN AR A
S 0 (R RIS TR B AN 6] oK, W FEASRERE I 42 1), A4 4 MO AZ % A S I R BUR
PRI M TNAEO-4JEUKAR, JUANELZ LA S, RES IR AT LUR FE e %, (1
WAHEE RS, MRS RO B R AT AR RE ), R — R T
BIFEN0G B AT, ORHBRENA T (S A AL, %o — SERE R (K R SR AL, A &L
T RAE Ry S5 VIR AR AR R . Ak, 3% R AT 5 HEDTA. Triton X-100. DTT.
-3tk QIS R, W E R HREG . WPURE A IR, fEHERE N AR AR
SR MUIRIBNE, e N GUR BT BT JHE . SR .

1B BT T VIR B 40 A% A7 AE b Ao B, 1970 3Q A B A A AN B4 R HL 78 73 B )
FH o S R S0 B LU AR S AT AR FE Y B AL IR U5k, AR SCEU TR I R
WK — G A AZ AR I, 50 I TS D00 SR B R B , A4 3t QA B A B 47 FA R 95 T 1)
T, AR HAE ERTE R R .

1 BRI AR



JS2 3 2R L AR DN A & B AG I AR P 40 A AR IR BT U B 2t - i Sk
Yore s BEAT VR, W E RE AL IR 2R 1 06 AR 5 VESE, AR 1 E A ) 4 A% SR
P E MMERETEARANEIATT 5, HETTAA E T H AW T N 7, S B D RE AL i 3 36 1IE
WS, A B SR DN A A 0 PR ) 240 6 A 472 B BBl ol 42 ) B
T 23 1) B0 K A8 B V) BN =36 43 2 Ao

[

B EYEER IR E RGEE

FEL B 2 ] B0 0 S LSS LR Z Sl 9 5 T A Bh 6 o ANLAE L3 I HMI S B 4 A
TR I N R AN B 2 PR I R o 8 Bl 2] 32 22 32 4% oIl g fg L2 i) HL % SE L DY i
TG A EREITENE s AN, TR ITIRIE I PIDSE R SR i i AL B 4o
FE PR BT IR 1 1 o

VBER T B0 A SR AR VR B A A A P R PR 3 e R o SRR VRO 1o A 2R e R
AP EEATIRG, SRJEEN S A YRS A T . AR SR OE T E S AR G B A i
B, FFIE I PEATTE N B0, JEARE 2 RS A A T JRE S A M A o
A gE.

BEVIHINUL EE BRI R UTHL . TSRS R R iz s . Hrh AR i Ul
HIl 2 A A0 AR SR IR B 1A% DA, e S 4 A% A DD 2 ORI ORAIE o 703k FH R a3k AT
IS, T A R AEAT 2B R VAN 52 SR o B VB0 P SR AT &5 20 A% B P I
RIS 8

RGEE AR 2R



B2 mEmERERENRRETIER

2 RGEM KT
2.1 BBIIHIH

EAIEINR L AR RO T & K OTHINLR, HSeOUERE R DI TIN5/
M5 iz 5] .

WEBFTR, DUEALRET & 3 ZORELATIAT . LIRSS . B sh il ds LHER S
A

IRYEFE AL PG 2, AT AL RS T 6, o 2 (0 Xl B P SR e 380 it
A X B P R 3R 00 SR AR B AE PN IR BT T S R TR VR B . Y SE B
Tk RS R AR R A2 3 . ZRhsSE Bl )k BN R UTHIZhE .

’

B3 mauBrs



AR A D i L SE IR R R R i2 3, RIS L TIA0.2mm,  BE S HER X2t
TR TR, JCHRERBACHIINECR IR . AR A 20 it L AKX SN 25 BEAT K E

IBEPEH R ISA B LIZ SRR, ARG SR8, SCRf Rifriash. HEdfsh, gLk
fthzsh, ATASEELSE e sh i AL .

WEAFTR, FERUTHINU B =80 R, 3 RARENL. TS T2 IS8T, KT
PEIREEANT . 8L T SRNRE A T R €, JHERZ AT R )AL R — P i b, DLRIIE
DIEIRT BRI o T) Sk e fip TN AT Bk 222 R, SRR RN J) i (R vl SE BT ) et
FENLII A P A S I B AT S BT Sk TS , (645 7 Fr AN Je % #7152 A LRAIE DT B4 o B A A
VU LRS- 5 R Z s ShUTHI LR B A SC B L N igshidt T IEl . @ UL ET7 3K, B 1 F3)
DIBIE s, HAnppiz e Rz K+ F TUIHl.

UEAN, ASCERE A T R RE T2 b2 31075 3, AEAS DI HIAE 5 7] EL Al Rl A i e
AR IR AR R AU RS, ARINIE R T TR BE R R d, AR T Fah R E R T AR
fn ity ZOEFE— N TR RO DL, Gl ot e, AEARBRIE MR, B S B AR AT E I AL
R M 2K .

B4 #RYIEE
U0 5 s AR DD TRE 3 o AR ST L) A A S e B — AT SEE I8N ot A A
B, FERSHRESN—Al. FEREMBUOVRIM LN, B, RN AL, 55750,
NSEIURE SO TE A, ASCAERE R & T 7 % EA T, UELE RS MR IR T R A2
i (R A o



Es5 #m=

2.2 VR H T

T P ) 70 E B R AL . RN B B P T AR =47 .

(1) Rt

TEREYDAN N A FLAE DR i T AR s LE 2 S, R B A A 1 B T EE R DD ) b e RS
FEOE T, WALV —, BRBRGeHER R ENCk: =, BBk
AR IR AFE il & S AR & by =, RS & DU, WO T, Bk HEE R,
HHEHE R E P BRGNSk .

BEXT EIRRAR, ARSCE ST T RAE R R KA Fah e, woit T B RS
ST R H SR UG, SEIL TR — Rt RORIR T BRI TR . A
6T, HARHE N BRHEE,  J5imR F IR — R A8 e LIRS . AR A TS 28 45
K, IWSERAAENME, BRI, WA, SRR B DN RBhE, KX
SEAMRHRR I 720, TR TR R BT ZE R IR

-

Bo BB

(2) ZHRBINE AL

SRR P I B SR AR I N TE -

FARTARRAR AT « ZMEB0E S 5 AL T ORAER A ) R rh W B | 2R AR
TSRS S B BT PR ICE BAE A . Herh, TR, RN R
WA LR IR B & — IR R B R, RSN 1 5ul. JEAR IR BN 5
PUSR ZABRTRE, AN SR, A5 iE k.



B7 REBBIHR
(3) HATHUA
A TG 1 SR TE Ve D RE . BAA TARRRE AT JIRAERE DI SE S, Y
HINURRE T SRR P i b i o B A SR SR 51, A7) 2 i 1R B PR S At 5
NPT, P i A BB AT T A M R A R B 5%

/ AR =%

E 8 BEBRENKRGIESR
2.3 FEPRIEH| BT
P A2 i B A R A TR A R B B SR A B =
(1) FE YA
PR R 2 SO AL PR AR R . B AT HU AL G S . a9, A 224V
THERG IR, SVARIRERI AL PR 2 h B YR



AEEEIF S

F 3

24,120W

TEBRE

CHIXING
24-5-120

B9 REHRFRRIER

(2) AbFEEH

AL PR BRI 10 P, Pl AR T S6E TT [ TMS320C6748 A5 DSP b B &% SLHL
AL PEAS FATAT IS 456MHz, ARSI LI I R SEITH LR R

Kb s ) e ) 5 AN R Th

1) SERISBIHLE ]

2) SERAHLER NG H 30T

3) ST A FEES RO A

4) SERSG EATHLAIELE .

5) SERIB BN E IS

6) SERAE A2 F I K

) SERCT R A AU A .

B 10 RYERIER
(3) IRmfEHH
4% Z G0 T BN R S AN A P VS P42 AR TR B AR, DAORAIE FL PR ANl 2 75
W8 BB RGARFRI R, A SR SR 7 Fr (105 AT PSR B A2 . ARTTH



AR R EAHE: kbR R r g . PR PHIIEAR S . R RHIA s B, %
IKHGAT  AKEEAKAG . Horr, YK 8 KA KR AHIER:, KEE TRz . H#
PAORRGEE T2 AR A BT o BRI L BE 20 o) TR A AR B v L AR AR R
PR PRI ARG TR KA A I D7

A% R GE iR EEPE Dy B s Pl 77 2, 7E B st RE A R L HERR T AN R R R
VRO . PEHISVEDY PID B, BAAFIEG R, GELr. WA . SEHDE T &
Bo AUEBREZEEZNN=0, B PHRSHIRE, Hh s R, Ho 28
o 28 AAREREE LS EAE N g s 5 R R BIIIR AR B I BHE 5 H AR it
ITHEL, SRJEIER PID BATHE A A . 72 4R AZ SR B AR R ) PWM
MWHAE 0~255, BT H AR SERHRE ZEECR, Brilgsd PID Sidkih 5 b i de i (H
LK T 255, JRIIREE IR RS, 2 BRI B R SERHR LI, AR B Ao H 0 B
MR BRI IN = 3B EE N 0, RN AR 8 0 w] e & DU AR, O 1 B bR id i
AR HH R IR, 75 EO0 L ANAR 2> B8 0 AT PR AL B, 28 =@ e A 4T A/D %
e, K PID A E T B HON RS SRS AR TR R R &

B RERGURGER

WE 11 foR, SMERIIE, R RGRE RN T 0.1°C, 2 2R K L 40 % =
TR A R
3 SEIIIE

L7 0 A 2 B e 30 o e 4 A5 0 B2 20 A S YR IE T 1% 3 G 1 T R R
BE, VEAIAG AR W 12, B 13 Frs. B 12 B 13 BREEE S 2 BN i P K0 s
Fo NTACER R0 A% 52 BE R 53 TN 3.74%H11 7.25%, T4 35 A0 B 0 40 A A% 52 B8 2R 73 3 N
6.62%A1 25.01%, 73 AN T 1.8 £ & 3.4 ffF, KR T AT Ab# ;.



Sample_3 <] (= Jsample_1 3
256 o

AT 4hiE o BEE

<
1924’

Height

C 128

SSC

T
192 256

256 128
FL3-Height
1 [ 1
Region |  Count | % Hist| Region |  Count | % Hist | Mean |
Total 48864 100,00 2.12, 70.2 Total 40710 100.00 1.41, 69.31
R2 1829 374 smad | R 269  6.62 14.24, 17.42
B 12 &HFiH RGeS R T
[& [sample 3 X & sample_26 <

o AT4bzE | BEharE k
foml F“W fou

16 10" 102FL3-L0\)_|‘W?“°’ 10¢ 10° 16 10! 102FL3-L09MI“!0‘!
1 I
Region|  Count|%.. ||  Mean|  CV| Regon| Count|%.. ||  mean| cv]
Total 70963 100,00 . 51232 399.76 Total 25462 100,00 | 533419  202.88
R S14¢ 725, 6389.03  60.40 RZ 637 2501, 247438 6155

E 13 FEFinHF ARG R
4 ZR
AL IR T 1 A — 2 P T S T 7 DNA 5 8 BB 5 i A B0
AN RIS . R T R AR G R R e, VIMIE Bk KR
VLT AL R, R T A MR B L R, AT TR 51— B

Z7% (k-
[1] Kamentsky LA, Melamed MR, Derman H. Spectrophotometer: new instrument for ultrarapid

cell analysis. Science,1965, 150: 630-631.



[2] Dittrich W, Go"hde W. Impulsfluorometrie bei Einzellen in Suspensionen. Zeitschrift fUr
Naturforschung, 1969, 24b: 360-361.
[3] Van Dilla MA, Trujillo TT, Mullaney PF, Coulter JR. Cell microfluorometry: a method for
rapid fluorescence measurement. Science,1969, 163: 1213-1214.
[4] Fluwyler, M. J. Electronic Separation of Biological Cells by Volume. Science,1965, 150,
910-911.
[5] HUlgenhof E, Weidhase RA, Schlegel R, Tewes A. Flow cytometric determination of DNA
content in isolated nuclei of cereals. Genome , 1988, 30: 565-569.
[6] Roux N, Toloza A, Radecki Z, Zapata-Arias FJ, Dolez"el J. Rapid detection of aneuploidy in
Musa using flow cytometry. Plant Cell Reports, 2003, 21: 483—490.
[7] Barow M, Meister A. Endopolyploidy in seed plants is differently correlated to systematics,
organ, life strategy and genome size. Plant, Cell and Environment, 2003, 26: 571-584.
[8] Sandoval A, Hocker V, Verdeil JL. Flow cytometric analysis of the cell cycle in different
coconut palm (Cocos nucifera L.) tissues cultured in vitro. Plant Cell Reports, 2003, 22: 25-31.
[9] Dolezel J. Flow cytometric analysis of nuclearDNAcontent in higher plants. Phytochemical
Analysis, 1991, 2: 143—154.
[10] Price HJ, Johnston JS. Influence of light on DNA content of Helinathus annuus Linnaeus.
Proceedings of the National Academy of Sciences of the USA, 1996, 93: 11264-11267.
[11] Galbraith DW, Harkins KR, Maddox JM, Ayres NM, Sharma DP, Firoozabady E. Rapid flow

cytometric analysis of the cell cycle in intact plant tissues. Science, 1983, 220: 1049—1051.



