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Isolation of Sperms, Eggs, Synergids and Central Cells of Carrot (Daucus carota L.)

SONG Yu-Yan, BAO Han, CHEN Mei-Ling, ZHU Yun, TIAN Hui-Qiao”
School of Life Sciences, Xiamen University, Xiamen 361005, China

Abstract: Carrot (Daucus carota L.) two sperms could be released by squeezing pollen grain using two dissect-
ing needles. Viable egg cells, synergids and central cells of carrot were isolated using enzymatic digestion and
mechanical dissection. The ovules were digested in enzymatic solution for 40-50 min, and then transported into
the isolation solution without enzymes to dissect. When dissected ovules were sliced from their chalazal ends,
eggs, synergids and central cells could be released by gently pushing ovule micropyle part. In optimal isolation
condition, 5 egg cells could be isolated from 20 ovules during 20 min. The osmolality and enzymes in the enzy-
matic solutions were screened. The isolated egg cells could be collected using micromanipulator for preparation
of molecular biology of egg cell of carrot. The isolation of egg cell of carrot will make a great chance for in vit-
ro fertilization in a dicot plant.

Key words: carrot (Daucus carota L.); egg cell; sperms; synergid; central cell

o SR A TR RS2 R T R R AR AE T s Y IR IR Bk
RAL . 0 S SR 2 REHLRIR RIS ANTE 2. F
SRR SR AR oy B ok, AR A A
ZURZ M () A B K ERR SR R AT R, At
T ie S5 R A 1R 2 ORG AL B R A A% T B (Y
2003). 43 &5 A0 A AT H T R B AR S RSt
IC, WAL T M 2 7AW 2 7 IR S T R A O
i B AT 7 R B I S 56 Al (WangZ52006) .
BLAF(1985) B MR B 23 55 H v SR A 1) A v
GE4H L. KranzZ5(1991)H 7055 (1) B KRS 5P 40
PRAME TR G AR PR AT S Db 5 A AT B R AR
(Kranz1Lorz 1993), #X1f, #5442 51 40 1 (1) 53
BIAEIEAR S, BB IE, R AE10R M T
R 43 85t T A2 3% O A0 e (Wang Z52006) . 2007
SE AR K FE R T b g S T SR 248 v AR AR ) 1

PRE2HE L5678 R (Uchiumi®2007) . B4 )
B BARES IR S MR X T
WA TERHEY) . H TSN N R 284
Toft, AL R TOHESS . AEFPRIEE OB N IBIX,
BRI P71 9 o7 TARK I A7 oA . g 22
RN E DRl TEAR . A HAL b
FEAUNE . SNANHE . D4 iR b e 4 o i) 73 B 454
PR, T NI ARG SRR R B0 T
AT, WH D T HEW S TERA IS %
R PENLEIT N 256

% 2011-10-17 &%E  2011-11-14
B ARTEATLCRO) B T2 9 (200903016) 1 [E 5K 1 28
Rl HE42(31170289).
* W AE#H (E-mail: hqtian@xmu.edu.cn; Tel: 0592-2186486).


https://core.ac.uk/display/41357022?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

RLFERE W KRG ONANAE. B4 A s A L ) 23 91

MR 577E

SEIS AR A B N (Daucus carota L) H A%
A7) (“Sakata 3167) AT E A i Ff e FLAF 2L
gob” (R K E A A R 2w A7) S 7~
JEARACH, A MESS, WA eSS, Hae T Igeg
MO o 3. R LE RAMESE, H T2 Bk 40
Mo 10 H rh Ak A S B SH 2 D -8R Rh T T
KEAEDE, 2552504 7 TH e

B D755 AL, RERAL T3 B2 R 1 5
W EHTFAE R I /M e, FIHIRER, & TR,
PR W 40~50 min. BRI HEA RS> Ay 0~1.5%
4 Z i (cellulase RS, Onozuka), 0~1.5%-4F 4k 2
fiff(hemi-cellulase, Sigma), 0~0.4% [k Ff(pectolyse
Y-23), 0~1.5% 4L X (pectinase, Serva)fil7%~13%
HEERE(W/V) . BEfRG, MRS 2 AN IR
BB IEAT AR . 2> BRI EEA K23 0.04% CaCl,,
1%2F L7 F1 3 E1(BSA), 7%~13% H S5 BE(W/V).
FEAB B (Leica DM IRB) N I A g Fl BT IR
BRATRE V) 2 42 1 e R BRI R LA, IR B ()
U e i U RS RN SB e s B i o
(RN 0.5 ng-mL ' (156 ) 2 B R EE(FDA)
Gefo hb B, W E FgPE. HLeica DC-180 Wi /F
PO B R R ZE A0 SR . B . 4 BT B IE
i A UK 21215 HAXOSMOMAT 0303l # .

SKIRER

1 D &

SRR AR RARIR(EI1-A),
KA T, R T 20524380 25 8 b
RS AN . (1) BRI B AER 23 N 3%
5% 10%- 20%1 H & B i, #4630 7 Ae ¥
0 0 5 AT R FLA 2B 02, ELIA HR PR AR K 4
VORI, R 4 A A 2 A G v HE DURE JEORT X 4
(2)iB1% e ppiidi: FAek 5655 51 T 10%F120% ) H
PR B 10 min, 285 ISR (/KA T B35 R
7, BRI 2 AL BRI, H 3RS 40 R ik
()53 AERY 43 WIAE 5% LA K 7% H SR v v
FH AT 3 20T B, AHE T4 Dl () 9F B8 i P AR /D 7 B R
. (DPUET T 72 7% H 288 WA
BRI A6 Ry B (& 1-B), T s — 28700 1 R 5
MR, IR H 1 40 B I R — RS A (&

1-C. D). WIREHHRTA Mh 0%, (AL LR
BN . XIS % 1] 730 minfli£540
ANACR R o AFCRERE B RS 41 i FHFD A %2
PR FL S, 43 BORE A I FDA D143 155 o

2 DPABE. BhYMARFN P RIAARAY D

SRHTSEHE MR HARE AR,

BAHMESEWEL-E). ARKMH NALM 7. Y
N T2 B O, W1 D A AE A EL B Bk,
PRANAEAT T o T P A R AR (B 1-F) e %
T 5 T, B REEIANRER(E-G). @ HAE10
min N AJ 3 H 20 IR ER (B 1-H) o H 2R E T B
HHEE40~50 min. SR 5 RS BN B BT 70 Bl
R AR o BRAS Bl DAL, 43 B IR
(1 L Ath 78 53 A0 TR CH 556 18 4 9808 Fl 5 57, #h A
CaCLAF I A ). MEREHHE S, 7 & 2N
R RERC R, AR R T AL E . T
BRI B 8 sl g s i A D), R I BR D) R
SR J B H VR ZR (1) 2R L, 50 VR 58 41 J M D) 10 A R
e T RN M AR K B SRR, R
HH ) 5 41 AR 25 55 15 5 0 RO AR 4 R X 3
FETSCH (R34S 51 25 40 b, O 40 i ) A AR B /S, 4
FH AT AN B S PR DR K M A% s ) 4 i
DI, T R S A T o R A B 4 e R AR R A K
e O B B ST NG R N RS R A
— UL R (K 1-D) . 43 B3/ BR AR 40 30 min/i5
DN 0 S P () e Y R FDA G (1, 47 5 B0
W5, UEIA 2 B I D OP g8 a0 i 2 A B0
(03 7 (BI1-T) o S A AR A nT LUK O 4 1 A )y
i My T, IR B ORI H Y. 7E10%00 H 8
P VAT P (1895 R 20°2450.638 mOsmol-kg™), 73 55 1)
5P 4 B PR A IR I (B 1-K Lo 383 #3520/ Ik
BRA)TH 220 mine FH R SERAE OCRT R 20 25 1) O 4
MR BREAA (B 1- M N).

TR BRI D) RS AR T, AR R R H
SRRV RITI DI A0, A b g i, Bl
PELRALu, e it 2 AT A (B 1-0. P),

3 REMS B EHRIFIL

P8 57 5 R A0 1) S8 R, 6 o B 4 R AT
TR 1 SER B AN oy BV B IE IR AT T T
. WRIEATCAERZK, IREEAN R 138 K )
e TE7%LAN B H S5 0o B v b i R 2k, A
JUR S 20 M (RS TR A2 7% H 2R B o B R (BB TR



92 R B 224

BT 1 MR ORANL. Bham MR SR i 1 i 23

Fig.1 Isolation of sperms, eggs, synergids and central cells of carrot
Ar T NRARLRE AR (<600, A5 =40 um); B: FIWAM G5 H AL B (<600, F5 )X=40 wm); C: FEK3RE B HE 5 A RS 40 i (75 k)
(x1 200, #7)X=20 um); D: PR KA REAI M1 200, b5 )A=20 pm); E: §1%5 N ST~ 1048, WATEZY; Fr ) 24056 J5 IS b s JABAT;
G: F L7 5 8E 5 Box AN IRBR AL He #HH AW MEER(x100, B =100 pm); T: AJEZR 535 190 35 =402 (<1 200, b5 /X=8 pm); J:
GRS =40 S ILIFDA S G(x1 200, A5 =8 um); K: M GH 25 =402 b 73 B A DR AT (x 1 200, 45 ){=8 wm); L: 73 25 5040 i 5 I FDA S
Je(x1 200, #7X=8 pum); M: S = IIAAL(<T 200, b R=8 pm); N: —A>7p B U040 A I FDASE (%1 200, #5X=8 pm); O: 73 B+
PANHE(x1 200, b5 =8 pm); P: oh i iy 5 ILITFDAT (1 200, £5/1=8 pm).
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Table 1 Effect of osmotic regulator on the isolation of

embryo sac cells
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Table 2 Effect of pectolyse (Y-23) on the isolation of

embryo sac cells
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Table 3 Effect of cellulase on the isolation of embryo sac cells
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Table 4 Effect of pectinase (Serva) on the isolation of

embryo sac cells
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Table 5 Effect of hemi-cellulase on the isolation of

embryo sac cells
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