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Abstract

The study aims to determine the genome size of a rare and endangered plant Elaeagnus mollis by
using flow cytometry method. Hippophae rhamnoides ssp. sinensis that the genome size was
known was selected as an internal reference plant. First, the conditions of seed germination of
plants were optimized by soaking seeds in different temperatures water and the seeds were cul-
tured in soil. Then the study compared the cracking effects of Ottol lysate on plant leaves of
Elaeagnus mollis and Hippophae rhamnoides ssp. sinensis. Meanwhile, we observed the cell size by
freehand sectioning. Finally, we extracted nuclei with Ottol and Ottoll lysates and nuclei were
stained with propidium iodide. Based on the observation both of cell size, we made sure the same
leaves weight and sample loading. Then, these samples were detected by flow cytometry and their
DNA contents were calculated as the ratio of mean fluorescence of the Go/G: peak between
Elaeagnus mollis and Hippophae rhamnoides ssp. sinensis. The results show that the determined
genome size of Elaeagnus mollis is 1662.6 + 78.24 Mbp, or relative DNA content is 1.70 * 0.08 pg.
The results provide a data reference for future research of genome sequencing of Elaeagnus mol-
lis.
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P EVBIEANSEEY. B, BUHEMEBERMRLT HAEYFFIRIN&ME, HIRHLH.
HIR, HET OteolZARBON B SR AT E W BRATE M A U RAERUR, B RF U EWE T =
FHH A RRR/N . B E % F Ottol A1 Otto I 141 H Z AR AR B AR M B 41 M A% BB EAR YR 41
MR/ E T AR SRR LR, RN ABUGAREITHRZGE, Kb R B4
SOHAT S MU DNA S BRI E . BT LR N SR 5 o B Y5 R IR 533 SR AR — 3 Sl A% 1 Go/ G 38
W fE, T35 H B SR A BRI K /N o 45 51 DL B VDO PO 200 s SR AR 22 41 K/ R1652.82 +
78.24 Mbp, S A% DNAE & 51.69 + 0.08 pg. FF &5 R AR ERE AN FEMRRE T HES %

Xiin
R, HEDB, RRALEHEA, EFEAKRAN

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

54 (Elaeagnus mollis Diels) A#A %% 7 F}(Elaeagnaceae) ##il 1 & (Elaeagnus) it % = A 74 HHE A 5K,
FeAR[L], M REESAH RKERER A OREE, HMr&mmaEe, &5 Nk ERGE TR -,
T 20 20 80 AEARHE H1 A [ K — 4 EE s ORGP REAI[2] R ARR A ARRIORT rh L RE A T AR R AR R (3]
AN 22 A2 KAk 800~1300 m A2 A7 i e 3 b, B AR R B AR E R E L e S £ T B B
B CPREE . PR BRAE A R 2 W) AR B N BTt AT 7 3 Sy b 9 N TS [41 A 4L 7R
HEGAS] o B R AR [61E AT 1 A [R5t 2 S ik v 4 i 2 2R RN 40 5 M LU et 9« o BV B (Hippophae
rhamnoides subsp. sinensis Rousi)-5# ym B c 2k, & 517 F}(Elaeagnaceae) ¥V i J& (Hippophae L.)H V)
(B — AN, Vb iE T iR AR I SRR 7], TeREGEAR, M s e RREE R, b ERA YR B
I oA T E AR X

WFh L R 20 1) R /N (BFR. C-value) R 142 B A5 R 4 i Hh 4 B e (R (1) DNA SUE[8], A — RN
pg (pictogram)zk Mb (million base pair), 1 pg #124T- 978 Mb [9]. F& K41 K/ YA EEHFEZ —, T
HEZAEVE RS EA % H F1 DNA &2 — SR EEALR), XXMARE., &M ST
ANFI IR [10] o

i A RSN 5 B i ) DNA B 8T A3 1 _EAEDCHEAT B Bl sE 23 7, L5 B R 22 5 e e 1Y) 3
UM LEWOE RS T I AR PGB SR e i i, St E S A TE S, Bl SRR
T E T BT BT, 48 EURURF IIRE i A0 N S AR 265 EE, B Go/Gy HAWEME L, THE AT
DUFE ) DNA &8 [11]. i U0 B mT DA ELEIN E FF i 40 B A% 1) DNA 5 5[12] [13], PReidt % e Py i) G
AR, TR T R[14]. FAE[15]. 28 [16] A BRERL[17] R R % e Ao T Rt M vE A I
AR FEIR, BRSSO VAT, PRI AR SRR A, B, AN, I S 2 R A R RE A
I RERTI AR I 450 S ThRESE . SEERIlE 25 RAGE AT 58, O A TR, AR fIZ5 Tk, 36

DOI: 10.12677/br.2018.72028 217 JERZIEERTI


https://doi.org/10.12677/br.2018.72028
http://creativecommons.org/licenses/by/4.0/

i K B i SRR, EAEAEA) B R A VR 2 R BT IR 2R o B B AN R A P S R R R )
vt 3 B A KIS BB R AN, [ B b A RS e ) AL B 0 o [ IS A [ £ 240 JEL SR A0 A
20 ML 1) SRR A SR AT 520, AN R R AT S5 10 20 R SR AR VL S5 358 A b SRR VA A R DR L K/ TN ) SR

AR, BT UL T R B BMIE S LR E[4] [18]. Ah-7 i1k 54w 1A K [19] [20]. 41
GURFRPE ST [21] A A 55T W [22] [23]. HAT, 3R AT HIEER AU MHRGE . BT T LA 8 Y]
RIS SR B S B e DR, GRS T R R ) R RS B S AE, UL Ottol JNZRAEBOR - i AT
MR, BE T IREERORE L 2 1, DAL T I S AR 2 R AL N AR AR R, 5 R
TR REAT JG SERIRAWT T o BEAh, WU5E (45 2R AT LA R M R E— 20 P B AR 5 231 AR W0 2k Fede fit
2%,

2. 5 HZE
2.1. HEHR

o B D R AN P L 2 A W O R AL e R o A S SRk AR T e A BUR RRAE AT
PR A RS — I T 2 7 B FR e BE RER . BT MO OR A7 L PR K7 A dp oo
Bt AL 2H 28 77 S0 =

2.2. MFIALZSHEREE

ERUAE s £ v D defoRh 720 5 B 50°C RN 21°C/KIR I 24 h, Sk RIBi R e, B ARG EIRt
=11 FIE IR . J59R5kF: 25°C, JBER 16 h; 21°C, ZAHE 8 ho FFLMMFP T [AIAE L 50°CHI 21°CK
B 24 h, RS R R, BRI, 85 HIRES, EEEMEERE A BRI=11M 7emx 7 cm
BIRA . BRI 25°C, MY 12 h JElE/12 h /NeF g

23. A&

2.3.1. BUERTHIM Fr Ak

BT PR RER T 8 MR B MNE SR, FAERM AT 7 TR R AL B Kt A2 2%
TR AR, BT HR G EERIEARIR TR IR 7y, A SR ki R R LR B, IRk
5~6 X, WRKARME % -

2.3.2. Ottol LA MR AX AFEMIMH F R BB BR

AWFFCECH] T Ottol (100 mmol-L™ citric acid, 0.5%(V/V) Tween-20, pH = 3.0, 0.22 pm ffLIE i g,
4°C{3A%)H1 Ottoll (400 mmol-L ™ Na,HPO,-12H,0, pH = 8.0, 0.22 pm THALJEME I 3, 5 iR B AR A7) 2L TR
[241%F =0 BT R0, BRI IR 2852 6%kl PL (Propidium lodide) et 10 min, JF7E58 65
i (Olympus BX51) T Wi 5 22 fif 1 4 it .

2.3.3. TR A R ERM B RRGSLRN A EBHHR

43 5% 50 mg 100 mg. 150 mg. 200 mg F13# SR i & AIAS [R5 S Gk ik e PI(IE 2R A6
RHEERAR, JbR)FHER 10 pg. 12.5 pg. 20 pg. 25 pg BEATRAL,  Gett A8 [F i 18] P9 AS [ BUR & 3 %
i PR TR 4H 4 (BD, USA) KRG 3REL 43 H .

2.3.4. BFR M S5 rhEIVERM F AR /NI ER
B r ]/ RTS8 SR Y PR S e R EATAE U Fr, F B ) A DT 0.4 mm (U, BT
BT L, W 1 AGGR, o BRI, EROLRBEI(Olympus BX51) NS —#H KA K D,
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Jraadt. [ 1maged FrHI R — F A b ik TR R AR A AR K

2.3.5. MR IRAYHEF AN

1) 4B IF R A FREUE S MR E S 200 mg, BTk, ZehiR S G AWK IE R
5~6 I, IFHIUEAIR TR KS;. FEINA 1 mL Filve i) Ottol W I T8 s b, F i 7] ket ik
IR 0.5 em?® K/NRITE B, vk as B E 5 min J5 400 H JE J2 W (TS A Ottol ¥Rt g, BUIEW T
1.5 mL B0, B, @R 2,000 g, 4°CEA 5 min, FF_EFEWR, JUEM 100 pL Ottol ik, 4°C
TRAE A DIRE T R 40 B B ) 28 = o SR IRIRE R 73 20 ol SR B A b ik B — 38 TR A FE R 20 BB
FFIRRE S =40, Hoh R & RE 1,000 g, 4°C 0 5 min, 80—k, 1 E YA 5,000 g, 4°C &0 5 min,
BRI

2) ety B bR AT A 40 B BRE B 378 wL Ottoll ¥, 1 mg-mL ™ RNase 10 pL(Fi5E 2 i,
{8 DNase 23%)F1 1 mg-mL ™ %644l PI 12.5 pL(RNase F1 Pl 3562 0.22 pm AL IEE L 3&, —20°C 1R
17), 1821, 4°CHEEYEYE 10 min,

3) VAMAAGI . FFHLTHA 30 min, VRAAMMACKH 488 nm & B UG, WA SEBHN
FL2-A, & EFE. S0 FEM EFFE 0.5 mL, FREXE/D 10,000 N40M, [H—FEM B EENE 3 K. %
THOGHREE S DNA & 8 Z [AAE IEA SRR R, WA I SRR St IO GR BE 5 5 DUE il 1R 5% D't 5 e 2 []
() G B b, ar e 2 A d 1 30 S B R A M, AR

P = Fy/Fo- H(P AFFIIFE & 1) DNA & & Fo o ARFIIARE ISR AE s F NSRRI DOGIREE: H oA
WS DNA & &) [11].

2.4. BHESHT

SEIG R CellQuest(Pro) K42 it A4l i A 1% #dis , Modfit LT(Mac V 3.0)50¢E iR 4T 5 d Ab #E AN 43
M, Excel B THEHA R, FHHIE.

3. B/RE S
31 R, BRBMMTFALRAERNEK

DR TSR R A i BRI 2EL O S B B AL A TR, T ke S S R A o [ D R AT T R
TRALE G MR R 5T . BRI L mTn, SRR AhFAERIE 7 RIS UREA K, B R 2 B IS R 3
JERaT RIS, RS FIREECN, 50°C/KMHE IR 1 R RIGL T 5 EK 21°C A3 1R -7 i
RER, M 50°C K ALFE I b iR 72> L H R K 20°C AL BRI yb iRt T4 AT &, B R R R R
TR KA BRI (R, P A B AE — e Y Bl P IR R A R T A 1

BIF 5 R I3 SR A o148 50°C /K AL IS IR 1B R 220 17.39%, FCHT %N 8.70%:; 7£ 21°C/KALER S
PP IR EN 12.56%, R SE 6.67%. 50°C/KACFH I (1 E yb iRt 15 K 2N 47.22%, RN
22.22%; 1F 21°C/KANEETS IR FB R 2N 46.67%, FTHFN 44.44%. T [E VD BRAN T G 2K E R
KE SR PR ZEE 2N T EEE TR, IEm EEE, RARERIET. MK
2 iR

3.2. YARRERRIELRYE

7 WLZZ Ottol A1 Ottol | X P FiAA KL Fr [ ZLAR R, £ 500 pL 74 R R M B 28 Y6 44 PT 12.5 uL,
B 10 pL AR 20 T8 b, 8 B3, R ) BB (Olympus BX51) 5 FEE, K
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Figure 1. Effect of two temperature pretreatment on seed germination rate of Elaeagnus mollis Diels (a) and Hippophae
rhamnoides subsp. sinensis Rousi (b) with different conditions

Bl 1. ARG AL TE XA R R () FD R (0) M TRV & R A9

Figure 2. Plants of (a) Elaeagnus mollis Diels and (b) Hippophae rhamnoides subsp. sinensis Rousi germinated for one
month

Bl 2. £ 1 AEBBARMM A ED R (BRI, (b)FEDER
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T %

B Ottol. Ottoll AN AN FTAA KK 40 M R RO BT, i iM% 58 5 HR AR &b, 25 R an 4]
3 iR
3.3. BRENHFAERSTSEENAENHE

73 B FRE 50, 100, 150, 200 mg HJESRMB I Fr, BT 1 mL Ottol 2L 2L 5 min, L UEfEH#
S LK% 43 90 EERRZE BN 20 pL PI ) 500 pL 44 & 1) Ottoll /7, 45543 1 frzs, 200 mg Y HUE & 76 R 204
M TS R4E S H B %, v 13,575 1.

FEWTE 200 mg (IO S HLAl -, SO0 PIHESET 7, 4555 1 FR, 12.5 pg 1) Pl & iR
f, BTN E A 22,710 4, 2T 20 uL Pl FEFTIE A AZECE . S00fE 200 mg BUM & i
1125 uL Pl QeI AE Al S, EIAME TR, MEn W s EEgaEm . e, 1R s,
REM KD, TSGR PIA FERHE SO, 1S 40 M iz 20 B kb, B2 S80S SR AZ
IR RS FE RS, SRR LR R EE, R g R

3.4. BRI S P EIDBREIM AR 2R N ER

HAETF VLA H WS 4 Fros, —FHHFARRONERAKR, BA BRI, @R b A4
JIR/NZ)0 1111 +1.85 x 16.20 + 1.33 pm;  H E VBRI PR /N2 9.19 + 0.78 x 10.29 + 0.94 pm.
Ut WU AR R PR RRL R AR RIS, SRIRATHE AR A% B, RIS AR R R A bt
DR SR B 5 [ R R A% B R — B

©)

150um 150um
| |

Figure 3. The observation of fluorescent nuclei under Otto lysates (a) Elaeagnus mollis Diels, (b) Hippophae rhamnoides
subsp. sinensis Rousi; bar = 150 pm, x40

[ 3. Otto &R AR BRI E DRV BRI S W AR ()3 R, (o) EDHR; bar = 150 um, x40

Table 1. The number of acquired cells in different use level of materials and PI at the same time

= 1. HEREAMEF P AER A ERRSHAREER

Material (mg) Pl (ng)
weight 50 100 150 200 10 125 20 25
The number of acquired cells 1035 2145 10000 13575 2145 22710 13575 12465
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Figure 4. The observation of the cell size of Elaeagnus mollis Diels and Hippophae rhamnoides subsp. sinensis Rousi (a)
Elaeagnus mollis Diels; (b) Hippophae rhamnoides subsp. sinensis Rousi; bar = 10 pm, x100

& 4. BRI S0 IRBAAA /NI ER IBRmRE, (o) EHER; bar=10 um, x100

3.5. FRMREER AKX /IME

e E MR AT B K AT A% DNA & &IN5 [25] [26], AR5 A SEDIER T 5 £ 52(E110.90°,
N34.95°) H #A7 B AHIT 1 H 7 12 5B (E103°13", N34°3") i) [l b i, 358 PRI 41 3 52 1 K /N Ay 2601.48 + 117.36
Mbp, Bl 2.66 + 0.12 pg [24]. WG 73T ZHOBE N FL2-A, 5OGME S 1E 200 EIEE AT, N Go/G,
WIS AT e B o RIS IR B A S B A B B 5 BRI E AR S R B HIE 5% LT, 8
EU A R VD RTS8 SR RS =2 Go/ Gy SR URARL, A UL [ b T ) W o 3 SR R U B 1Y 1.57 % o AR
V] /b e DRI 2E K /0N mT A B0 e 3 SRR ) B R 40K/ 1652.82 + 78.24 Mbp, R 1.69 + 0.08 pg.

4. g

WA T IRASARL, BT 7 MR E 50°C L 21°C AL TR 5 (138 S R AR A R =10
PR SRR i o PR R R 5 O R LR, 45 SRR B, 50 C R F 21°C, B R N 17.39%, Jl 1T % N 8.70%,
EE AT [19]45E I % 26 5.0% - i 1 36 3.3% 22 51 o H VD P 1~ 1A i % Ak BRI % 2 2% i NI 9E[27] [28],
PRRRR B2 PIALHR S, 45 SR ORI R 2 5 v 2 BRI SR LB, BAE RIS R . Sz, xS
SR BY E PR ZH K /)N [ s AL T MR

AHIEFEH FH R A g T S SR AR 2R R K /Ny 1652.82 + 78.24 Mbp, Bl 1.69 +0.08 pg,
XONBEAT G S B R P i B e T R A . TR /NI E TR 2 R, R R LR 3 A R
BRI VR PRGN 4N i = R [29] . DR R g B A A o £l AR AR, e
SERAER, PIARHE SEIR R B E W E RSB R, WR B S, DR AR AR A i g
I FE R /N FEIEE WS, RUABE T2 F 238 LA A m S, (HE RR IS4
FRE AN BAFAE 22 5, DR AE R AT R A ik DR ZE DK /NN 5 B, F 7 38 R U 3k F RV E N 2 [14] [15].
FE[ VD AN SR P 2 (R J8 T AR, Hoh R RN e, S R B iR, &
VR TEI R E S, ReX IR, B DUARBE Tk H b B VD AR 9 N S A AT DLORAIE 45 S 0 AE A 1 .
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Figure 5. Subcellar scatter plots and Histograms of samples by FCM. ((a), (b), (d), (e), (g), (h)) The subcellar scatter plots;
((c), (), (1)) the histograms; ((a), (b), (c)) Elaeagnus mollis Diels; ((d), (e), (f)) Hippophae rhamnoides subsp. sinensis Rousi;
((g), (h), (i)) the photos of mixed samples
B 5 SRR EFESE ((2), (0), ) €) (), () BB, (). (), () EFE, (@), (), () BRI, ((d), (),
O)FEDHR, (9. (), ()EEFRE)

R, 0T 22 R 2H DR /NIU 5 o P S R B A [ 7 (b vBE ) — 47 2 DR 4 /N P 0 5 i R S AR A
AHIEFERT LI B B AT TS EE, LR T NSRRI P R GRS, B A e A
M52 200 mg. XTSRRI &, 6 Gk BE RS BIE UK, #5251 21 S 56 6 1 R Al 45
WEFE PI A 12.5 pg NEGE SRR &, SLI6H) CV (H (RN A 5 250 AE R WHRIE RS, Dolezel J. A1 Bartos
J. [301%5 47 i CV M FFK ] 3%, {H Pinto Z5[31]KFL, HIT ZEHRARHYI D E M, RAELS CV
EART 5%, EZEFLATEE. AT HIRATINHIRE S, IR ] AR 545 1) 45 R 36 07 T gEAT ™ A 04,
A AR FRAL, [ — A R bR, BEJE S RD SRR S Y, AR, SR T BCHRAR A
FERIRE S IGE 3R, AR RE CV M7 5% LL N, FAMR 1 45 Bl SE k.

IR FERTRARTT T SRS BRI KIS, Dy i 45530 SR gt o 2 R A P 0 o e it 1 i 2% . 4
R T AR R ASRBOCEST ANEST KEE)FFFFRE[6], (H2AR KT RIS T il 2 5
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