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Determinations of Ploidy and Nuclear DNA Amount of

Japanese Cedar and Japanese Cypress by Using Flow Cytometry

Yoshinori Sasakr, Keiichiro MisHIBA? and Masahiro Mir®

= =}

Z7a—44 kb A bV — (Flow Cytometry : F CM) iZ, #ROMIFEHFES L BT S &,
JEEICREIZ, LALEEIZEDNARZORERATRETH D, LA LRAEDL, HARICEWTIEF
CM# AW EE A b T B2, 2 T, AHla a0 2RI L 0 FEESFR I A TN S
A, b XOBER (ZfHE 1 2n =22=2X, =f&F : 2n =33=3X ,lUfE{E : 2n =44=4X)
OIEFHEE L, DAP I BEZRVWEHEECTAR 2R L%, FCMaTeRAA. €O
R, WRFEOE R b7 S A (X fEXERE, Y lIER 28T, ZFER=EEO
#1508, MEETTEEOK 2 EOMBIC TN Fh e — 7 @Y bhic, BICAWEAFZME
EOEE IS EE (1.00) 12 LizfExt i DN A &DOEHEIT, AFXOTMHEHSL.01, =/FES
1.46, MEEA2.05, E72, b/ FITRWTIZTEEA1.00, Z5F231.49, MEEH1.89TH Y,
FIFFEREICEVERE SR, EDNABBEMOAE (2C=11.12pg DNA) ZFWT #&D
NAEZ#HELZLZ A, RHBOEKE3IEIZ2C=13.79pg DNAThoTz, YEDZ &b,
FCMAHIZ LY, 2FRL / FIZBVWTHLEHEOHIINESTH Y, EEDNARDHED
THETHAZ ENHHA L, ZAHDT Lid, MABEOBRICEIT 2 EHESEORHRE, Hilk
B3R A SR IR 72 ¥ I X B LSV OE(R, 77 A A AOREFIZEWT, FCM
BERSIOTREMRKRENI LETBLTVNE LD LEZ LD,

1) FEHO—ITIIHES 2EBHELSAMLEH KRS (19964108190, ERET TREREZToL.
2) FIERFEEESY (Fac. of Hort ., Chiba univ., Matsudo Chiba 271)
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ABSTRACT
The determination of the amount of nuclear DNA has become very rapid
and easy by using Flow Cytometry (FCM) compared to the conventional
cytological methods . However , there is no report on the use of FCM in
the studies of forest trees . In this study , we attempted to apply F CM for
nuclear analysis of the needle leaves in Japanese cedar and Japanese
cypress , the elite trees of which ploidies were already determined by
observing somatic chromosomes (diploid: 2n =22=2X, triploid: 2n =33=3X,
tetraploid: 2n =44=4X). The samples for FCM analysis were prepared
according to a simple method using DAPI solution . When the results
were expressed in a histogram (X-axis: relative intensity of fluorescence and
Y-axis: number of subjects), the peaks for triploids and tetraploids were
found in the positions about 1.5 and about 2 times far from that for
diploid , respectively . The amounts of nuclear DN A in these subjects were
expressed in values reative to that in Kunisaki No.3(2n =22=2X), which
was a Japanese cedar used as the control . The average relative value for
Japanese cedar was 1.01 for diploid , 1.46 for triploid and 2.05 for
tetraploid , whereas for Japanese cypress , the value was 1.00 for diploid ,
1.49 for triploid 1.89 for tetraploid, showing that all these values are near
the respective theoretical values . The amount of nuclear DN A of the
control , Kunisaki No .3 was estimated to be 2C =13.79 pg when calculated
on a basis of the known value of 2C =11.12 pg for a barkley (Hordeum
Vulgare) . These results indicated that F CM analysis method enables to
easily perform the ploidy discrimination in Japanese cedar and Japanese
cypress and also the determination of their nuclear DN A amounts . Thus,
it was suggested that F CM may be useful to early detect the polyploidy
appearing in forest tree breeding and the ploidy changes caused by artificial
treatments for chromosome doubling , tissue culture, etc . as well as to

determine the genome size .
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EHE LT, 2EOAE, b IRHEMEORBRERROXRABRICEWT, £ 0ER=EEE
BHL, EHIZRAF, b/ FITOWTEE L MEEOREIC L W SROABZEEEZ/EL LT
W32 = NG OEIZBWTIEE < DEEOEHRLEEDBRRE 2T >1c, TOHE, I
n7 7=y JEORERDY, BETIRRV,

Zu—4%A k2 kY — (Flow cytometry : F CM) &id, #tdets L7238 (HAREL ) Izt
LPMH LT, FORERELZBRHTINERFTHL  RBEINCHRF2—7TCL VRN E
Foh, MNRY vy b EERERAEIE, BEY (UVEEZZL—F ) BRI, SEB»
LRTAIRNBEXIERAETEZ S L IREEIC LTS, 20D, FCMRE, XFEVRAT A
LAV AT A, S IRV AT AT —FNBOTHD~A 7 v 7 uty P —FDY AT AT
LRI TV,

F CMIZ & 2 #ifa#% DO DN A & &5 ORE R, IR OMRFRITFES LIE TN 2HPDRA Y »
FbIFbND, BIESDEICITA A A, ElA, BECTA2R%THD. iEk, FCMOH
EXBITEMBIIZBR SN TWeed, RV T 7 N7 A MEZEEEL TAWSLERH -
7. LA L, GALBRAITH et al .z &> TEZE &7z Mechanical chopping 1z X & fE¥flifdiL
OEEEE, EFICREI, LA L EFEICEYESOEDNARSZRET D Z LAFETH S
¥, FRLEOEYDOF CMESziRZOFERZICAVLRD L5 Itk

A, EHFERAEROEBEIC L VEEESEHI R TVWE A, b/ F2Y0HEZRAVWTFC
MAHE1TV, MARICE T 2RI A ORTREME 2RI LTz,

I #MH&8EUEE

FCMBHICAWEZRE, b/ XOZEE (2n =22=2X), =&F 2n=33=3X), HEHFE
(2n =44=4X) ®%— 1R L. ZNHEVWTIL RS BEHRERRENO 7 v — EHERTH
SEBR Lz, BEENPOSEASHIERN0.5g LY, DAPIER (X—2) 281 ml Ah”
FSAF I —L—ETHI VY ERNTHAEML, EHICDAP IBERKREZ#4 ml Nz,
MR A R S THRBEITo T, WIZZOBERZ40y m A v a THEBEZTo T2, TOHK,
REAINEEEZELREEEZF CM(CAIL, Partecti) THTE1To7lz. 1#8EHLY ORIE

£132,000~8,000ET&H YV, REFFHEITLBLUATH-TZ.

FCMB#HDE A M55 (K— 128 285 X8 (B JAEATH0OLRE, Y (ftsm)
FRIEEEZRLTEY, —27 OfI#E (C P{& :Channel Position ) iZ#ExIHI2 DN A £IZHHY
s

F CMBHIZBWTiL, A—0HEZAWTYH, EBRADEY, BHEOMREFCIY, b7
RBLERRSTZHEESBONIEELHE, 2O, EBE B IUBSROMMBARRED LI, F
¥itEdH DV ITEDN ARBEMOME 2B & L, e L AR T 20 EEH 5. SRIDE
BICEBWTIR, MRBICIEAX EEOEER 35 (2n =22=2X ) BLUKE ( Hordeum Vulgare,
2C=11.12pg DNA) 2HW, RI—DERFHTHNEITo27AF, b/ FiTO>0TE, EX
35O CPEEZELE (1.00) & L7-iExHE (FEXEIEZDNA®R) THELI.
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£—1 FCMAMIZAWEAXFBLIUE /¥

5 ¥ E /%
= =& &% = %tk = £ & =%
hE 1S EmM2E AWm2E WHEBSE| EESE
W 2% A#1E RIEKIE HEG6E | METE
w25 HEEBE4E S W 3 E H MI16E | REKG6E

B HBE | IfTHSF

_.q
w0
ajo

— & 10 & ®WEHLd4s XK

E

WE 9 F5F AFEIE WAEAK1IE Fre—r £ @B17TFE
FHI18F HLRXLIEB XK ES5E B S u—w
NE 15 AM7% #H%2 5 m g

BH(EB)2E8 HEW2E £2F 1 H C1 — 7 =EE®
KB 3B WHLEH4E FE 45 Cr —3B | E L 2 &
EH 1l 5 HEHMESST NEI8 F M) AX| =K 4E
Eff(B)2% #* E1 %8 HESH5FE & 37v—r | & 27—V
BE(E)IIB @ B 108 WEF 3 5

E® 35 TEHIFT BLH1F Mg
£ B 10 &% TmwmH6E £ # 2 & =¥k *
RE® 75 KHEEL>EEFE =H1F B 1oywm—r
f157e—r EWME1IE LEBRE6E

#&—2 DAP I BFROMEK

TE = 7 B
Tris—HC1 10mM ; pH7.5
TritonX -100 0.1%

MgCl» 2 mM
DAPI 2 mg .1

(1 )DAPI : 4,6 - diamino - 2 - phenylindole
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m & ES
FCMAMFIZ LD, AF, &/ ZOfEE, ZfEF, IERORKRHRERA M 722K —11C
FLl., E—27 Q& (CPE) 3, A—0fitz R BRI TLEREDY, KIZAFX
DEFEETIIEENRRK X VVER D bz, £EMICH S &, FHE L bIC=EFETEE
DRI .50, THEEIT ISR O 2 MBI ©—7 BEBR S iz, 728, REMEROFEELR
T X5 R =27V FhOEEIZENT LD bR 27,

%k'hrk MR e sy

B 3 E

A “,T, Feadihd htad 4 ik iy A '.'?l WLt b bbb b o

®-1 #DNA#m®OEALZ T2 (X Fluorescence intensity, Y#i : Count)
Az ¥2X (EE3%8), B: 2 ¥3X (HHI6E), C: 2 F¥4X (Cr-7)
D:b/*%2X (HESE), E:b/*3X (E£2%8), F:b/*%4X (ke /%)
KED: ©—27 OfE (CPHE) %77
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[FAl—DERBREM TR ZAT o T fBEICOWTC, ER 3 B2 L LA DNAR S R /-
FERER—3, B—4, R—5ITR Lk, MEEL bICRIFHEREICGIVVESE Sh, S0
BIDFRETH B Z L ASHBA LTz,

RELFR—DEREUTHWN LT oL AF HEOEK 35 ) O DN A BEOBEEZ K
DR, 2C=13.719pg DNATHh -7z,

F—3 AFXOHMBEDNAR

R S B CPfE FDNASR
EHE 3 B 41 1.00
- & & % 1A 10 & 42 1.02
: %7 E 42 1.02
T 41.7 1.01
HrEER A5 57 1.39
A %30 B 61 1.49
HE S E 59 1.44
= @ 4 Hmkls 59 1.44
KiE 55 63 1.54
nw1E 60 1.46
EBR6F 60 1.46
ooy 59.9 1.46
Cr—17 86 2.10
Cr — 38 84 2.05
o oI A ¥ 82 2.00
oy 84.0 2.05
A * 33 0.80
() A DNARIZAFOEK 3 2254
(1.00) & L7-%%4H.
F—4 E/FOMEMUEDNAE
fEEE e CPfE #DNAZE
eS8 2 1.00
Wl # 7 & 40 1.08
= g i mWH® 6 & 36 0.97
fH 8 & 37 1.00
# B 17 & 36 0.97
D 37.2 1.00
T+ 2 B 55 1.49
= & & =& 4 ¥ 55 1.49
B 55.0 1.49
11° I =2 =%e X 70.0 1.89
E X 3 & 37 1.00

() AR DNARBIIAFOEKE3I &
ZEHE (1.00) & L7c#fE.
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#£—5 FCMIFIcLBAX, b IEKE

O DN AR D HE
g e 2.0 M.V, S.D.
A 3 1.01 a 0.01
& o =K 7 1.46 b 0.04
P 5 2.05 ¢ 0.04
K 5 1.00 a 0.04
v/ ¥ = 2 1.49 b 0.00
I i 1 1.89 ¢ -

() ZFIF-—3BIUTEFE —4F2FLDHELD,
TIT7 7y FEE ORI EMTIEE EEN
<, ARUNFHMCRERELEDD I LETT,

vV & =3

A E T, mROMEICBWTF CMBEHW T3 6L, B aErictb~TERED2no
PRERTHEN, TZHEORICHEREBZTEY, 5B LI LICHAERBAICR-TIDbDL
FHIND. HFELT, EYOF CMOMER, KEPCWL 220U TIT ) —ZaiFbhbd, 5§
—IZ, Y OMEEODNARZRIET S Z &, B0, MpHEESMREOFREZRET D
L, B2z, MBEEAMEBRETSZ L, BN, BEOEMBSREKERIET A LTHEY,

TER DREEE L~V TOBZEICRBWWT, F CMAZFIA Licid il & Ui, mEMEOEEED
BRE?, FAMMEORE™, FEMEMROBEERORE?, HRIEHROEEORIE", Mg
EOBROEERE SR ST bN5, REIZBW T, A ESOREEOERERSIOY / A4
A ZOPE, ZEBVBY 7 7 Vv OEEEEORIEIZF CMEZFIALTED, Wih b ERHEIC,
EREICFRBITE 2 Z L 28E L T 3. MK TIHEEM D LB EH 2 W\ T ORI DN A = OR
EFIS*NLH B, FCMEEML#EELH LR,

L, AF, b FEEMEOMEE, S5, OEEOHELZMEL L, DAP IERZHAV
HEE TR ZANL®, FCMaERE . TORSE, MAEOE X 77 A EEE
BEOE—7 BBRIN, BEEORINNRESTHD Z L3 A Lz, Eiz, REEE L AR
X UBEDN A BEEAN OB FFFIZ 24T Z LI X Y, DN A O ER X U 2O EE
PRODIELTRTH oM. ZHHDOZ Lid, WRKFEDOBRERICEIT 2 EEEEORLRE, &
R N BN EINAESC XA EEELSVOER, 7/ 2 A AOREFICBNT, FCM
BESLOFREERREVWZ LEZTFELTWDI LD EELBNRD,
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V b Y Ic
AF, b /FOF CMAFIZED R M T AICBNTIE, EAEYOIZ A CHBERERY 1z
LB /4 ZABELBESH, 7 OUBRBERCEDONARVEAR D D10, 5%, RE O
MRS RATEUERD S, £, AFZEEDE R h 7T AMIBWTHE, KSHOBEERH
B MEDOABIZ E— 7 BMERE I NI, FITid, ZRHEE 23 Eic 208 L@ %
RTODORDERPLRD N, -T, 5%, FCMBTITBNTZ D L 5 2R 2R3 EE
PIFET 2HEITE, FHRLRGEOBRRICIIRBERLELEZLRS,

5l B X #&
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