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Organogenesis from leaflets of Chamaecyparis obtusa , Chamaecyparis pisifera and Thujopsis dolabrata
var. Hondae and attempts at single cell culture derived from embryogenic cells of Chamaecyparis pisifera
Yoshihisa HOSOI!, Tsuyoshi MARUYAMA!

Forestry and Forest Products Research Institute

Abstract: Multiple bud formation has been achieved from Hinoki, Sawara and Hinokiasunaro cypress planted at the Forestry and
Forest Products Research Institute (FFPRI) . For induction of multiple buds, LP, DCR and modified MS solid media containing 2,4-
D as auxin and BAP or Zeatin as cytokinin were employed. Proliferated buds were elongated on plant growth regulator free-MS
medium. Elongated shoots were transferred to modified MS solid medium supplemented with IBA alone or in combination with
NAA for rooting. Immature seeds were collected from Sawara cones in early July. The seeds were cultured on EM solid medium
supplemented with 2,4-D and BAP. Embryogenic cell induction was observed after about 2 months of culture. For proliferation, the
cells were subcultured in EM liquid medium every 2 weeks. The single cells released during subcultures were transferred to 96-well
culture plates using a micromanipulator and cultured in EM liquid medium. After about two weeks of culture, embryogenic cells
were formed.

Key-word: Chamaecyparis obtusa Sieb. & Zucc., Chamaecyparis pisifera (Sieb. & Zucc.) Endl., Thujopsis dolabrata (L.f.) Sieb.
et Zucc. var. hondae Makino, Single cell, Micromanipulator

I iXL®ic TR EAERHC X A ZHEEZRLCLE D 2 &N TA
E/FXBEOE ) FRTT TITONWT, ERERD 2 1 INbd, LZAT, REMFREMIORE T, HhEH

— A B E LT ERAT, b/ FCIEBERYN (CHE MRS 5 2 & ABEMEE T THER TE T\ 5,

DO EFESEDL Z LITEFIL TV (3), 46 FIT, ¥/ u~v=talb—#—FHOTRERERK

W, Fil-fefEE LCe /T A us iz, B/, AR EH S 0> B — e & WEAEE T CIRl) - B L, AT

FUFIZONTHHENEERN O ZIHERETHFEL, Wi 1% [EDE U 7AW R AL RN DS FTRE T do D 0B FRRIE L

RO TGN RIZONWTIHIR L=, F72, 7/ L 7o

e PIC L BB THEELT O Bh, BRI LA

AR - AE 72 & OLHNALER A X BRI TBIZ FEALIR 4 o ik

119 &, AT~ RHIRNRET 2 2 &b, 1. SIFEHFERELRG T OFPEELF/E TR

- 57 — (¥ H 201944 H 4 H)



I OB EHFIEITRENIAER ST\ D B FE0K
3fERL, YUIHRSMER, /%7 AF okl E
RIZOWT, 2016 4E 5 FICEER L7- 3448 3em (28]
DU THEMELE Uie, BT, 3 %rkaitisAfeT b
VD AT 30 B — I —WNTHRE L7121, K
T 30 Sy #RSEE LT,

2. ZIEFEIHER Ui L R BRI
FARRHE LT, B/ FEHUTITONTIE, MiET v
BT AREE I/2ICFFRM (6) o 1HH, b/ %
T AFalZoWCE, Fruainz, LP (2), DCR (1)
D 3TREOREHZ A=, 0. T%FERZ %, & 2 8513 2 %
LU, MEREREIE & LT2,4-D % 0.6uM, BAP % 6
WMEIIL7-, b %7 21 TiE, DCREGHIZOWNT,
I5H122,4D % 0.6uM & Zeatin % 6 pM SN L 7= 551 ¢
HE L, 8581, 90m 77 AF v 7 vy —LE AN,
25°C, 16 IffH] 3, 0001x E TR~ T 72,

3. 2FEENPLOVa— MERREE MEHOE, EEE
T B AEEEE 1/212 FIF72MSIZ, 2, 4-D % 0. 6pM,
BAP % 6 M #SIN U 7= ZE RIS CRE L - 31K % V-,
ZARZE ) bom AIZEI 0 H LTy = — MR B
RUTo, BEHUIZIZ 1 % a b, 0. TWEREZIML, M
WA 1/2 (2 T2 MS [ERs i E Ve, BRI,
90mm 7T AF v 7 ¥ — L& W, 25°C, 16 I 3, 0001x
BT T T o7,

4. Ya— PORRLEMEEE ZIHENLHLN
72— Mo T, K1 5em ()0 L CTHER L 7=,
BEZIT 1 %> 2 i, 0. TRERZIRINL, MR+
1/2 \Z 72 NS Bt vy, Z8RAIZIE 1BA BT
3pM (A BgH), 12uM (B BEHf), FE7z, IBA 12uM & NAA
1uM (C E5tl) @ 2FEDOA—F 22U LTz 3 DOREH
ZHE LIz, B5481T, 90mm 7T A F v 7 v — L&A,
25°C, 16 IRffi 3, 0001x @ YEATFRBI T TfT o 7,

5. FNEMERMIIOFHELEM 7 AL
7oV U T OREN DR ZI KL, B L
Tro BRHEIIEC—D—NT1%T »FARL I 20 55
L7272, WK THE ¥, 3uM 2,4-D, 1M BAP#S
JNU7= EM [ (5) CTHEE Lz, &5 N-RERE
PSRBT, FHAEIRE & Rl —HELRR DWR (AR i TRk L,
HPE S H 7o, BRI 25°C, BEERT, 90mm 77 AT 7 v
¥ — L TIro7,

6. v=tal—F—ZLoE—MRDOE - 5%
REMTEAGRIED e U 7= Milno 5 5, e/ H—H
JAOHBZENITET, vf /ue~v=tal—X¥—%H
WCE Y77 v 7 L, T4 MERINO M IR
(100pl) Z43TELTZ96 U o LB T L— M, 17 =)L

58

B0 1T OB L TR LT, 55813 25°C, R T
TITo7,

7. BOEARERTE MR O RBUL - REBRDFEZH
H—a 5ok L= A EMIERAIIRZ BN SRR
BREL, S0 b, REWRRGARLEE (4) ~B
flU7e, 852813 25°C, BEEERT, 90mm 77 AF v 7 v —
L CiToTz, BHNIAREWIE, 100ml EHOE#ET 7 A
KL, EREIREA 1/2 (ISR NS RS HChs
U7z, BRIE, 25°C, 16 BF#R 3, 0001x #5EATHREA R ¢
1T-o7,

I HREBE

1. EBMBIORE L LIHFROEREIIE ththo
HELRIAIZOWT, BIR 40 B OBREDEEZ K- 11T
Lo EZEDATYRTIRLENTZN, b X0OEE
WAEFRNEL, KET 829 ThHY, b /%7 A ufl
IROAETFRD 35% LK o T, FELDOIERE EDEWH
BLTHDONE LR, KRITER 3 » AROLIFHK
SR AEF- 21T Lz, & FOESITERERE L,
FUTOEE, 1006 LR bIERN-T, B/ FT A0
A, DCREFHMC YA R A =2 & LT Zeatin ZIRINL
T2EIC 61%E BVWERR TH o7, MoORFESC, o
FEHIZ ST}y BAP (202 T Zeatin & W2 D TERK
EREL DA D, £, ERIE NI
ROERIZONTIE, YU IOV TEEEORR AR
SEATARARRGA b Abh (K-1),

2. ZHENLDOV 2 — MERLFER v a— MER
FBHICBE T 5 &, SRS b 4 A%ICIZ 1 ~2cnm
BEDOY 2— N L (K-2), FBETHA~BHHE 3
5 A% OB BFRORIRER & F- 31K Uiz, BRI,
b/ X T AT aDBAIT 3 IBA ZEINL /-5 TR
/I DHE NV EEEE R L, BE/F, B/ XT
AFva it BARES EIF7Z0, 1uMNAA Z201z7-9 L
TS AIIIER TR o7, YT IO TULEDSAF
THEMIALNT, £TOHRMFTHIA AL (K-3),
BT DOGE, WINTA24—F O EEET LIS
BXvh Lk, Fiz, Al 1% Y afEEiinL
7278, A ZBG ST OITIE E BITIRIRE DS, M
WLiehBnrnweEbhad, ozt /¥, v/ %7
ZF 1 DFARMERD N HONTIE, A TSN TIIE
- BRHTH D,

3. REMTERMIADOFEE L EIE 1548 50 Hi%, K5
V\ZIER U727 OSBRI OMIEN S L, REME
BCHIIRAAE Uz, AEMERCHIRIL, IRERREET) % 5o
AYGHEPED BRI &, T R~ il THERE S



RE MBI ZE 70-1(2019)

TWe (K-4), ke L CIthostEEs & Mk Th - F2. BRFOZ IR
7o, Y ANY—HIE A0 /¥ L A ME ) Table 2 The rate of multiple bud formation in each tree
W2 oTe, AU L TkRIEE L, BIHSED species

& TEMIE RGN > D WS 2 B — A B S Tz e
(* 5 )o Y MS(+BAP) LP(+BAP) DCR(+BAP) DCR(+Zeatin)
4. 74 7B =Fal—F -2 X 5H—lRoE ik
<l: ﬁﬁ”ig‘% JZE%E Lf:ﬁ—;f*ﬂiﬂ@@@%” ¢ %"@Jli, E’Jﬁ@ﬁ H-1 30/44 (68)

PEECE (T~ Ve~ 2 L—F—% N LT
ST, YR E 150um I T L7 A% v BT Y
—ZHAL, 96 7z UER T L— MI 1 v =42 1l
TOBM L (K-6), TOfRE, ERLZ 192 fifao
2 b, 46 ML REMEAMICTME L (K-7),
L LTEARERIAGIIEIZOWT, 1 ¥ = b5 HEGE
ST AREMHRGIE 2, A E G I A L 7=,

H-2  10/41 (46)
H-3  24/35 (69)
s 6/33(18)
S2 429 (14)

s3  3R7(11)

HA-1  17/38 (45) 8/27 (30) 12/39 (31) 17/28 (61)

. o s . e }HUEIL (AR R 5 BRI ) FEIMPIEIEAER (%)
ZORER, FREMIER SN, —H %R RSIC A s (25 i ®

T LR E R L (2-8), s MO
Table 3 Rooting efficiency in each tree species

IV BRBIZ v/ FBEUSNOE ) XT AFaIZ201T e

HIELY R SHIREENARETH D Z L BN o7z, A B c

Z OEREENNT, TR SRO RN EMIEAAED D O e Tk

YIRS LB, BHRARTO D DOBRFUASLE
BERRFCAN TH D, Fiz, BH—MRNLOREL
TAEMA AR SN C & AU, TR DR TR0,

e H-1  5/18(28)  3/18(17) 0/18 (0)
H-2  218(11)  218(11) 0/18 (0)

i - - H3  3/18(17) 0/18(0) 0718 (0)
7 MREIR EIC K D BIBTFHEDRRICH, AT DI
WA DTS SRV RHA ik L B2 I e
S2 01800  0/18(0) 0/18 (0)
Fol. ERUE OBEROAEAEE S-3 0/18 (0) 0/18 (0) 0/18 (0)
Table 1  The survival rate after sterilization of each leaf esx72rm HAL 10/18(56)  6/18(33) 4/18 (22)
sections RIEIE RS = — M EIRE Y =— M) | IR (%)
TR A
v H-1 44/50 (80)
H-2 41/50 (82)
H-3 35/50 (70)
Y0 s-1 33/50 (66)
<o 20150 (58) A YU AV =
s3 27150 (54) B-1. FRESNLIE (e 3 » 1)
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Fig.2 Shoot elongation from the multiple buds
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Fig.3 Comparison of each tree species on the rooting

medium
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Fig4 Sawaraembryogenic cells derived from immature seeds

(After 50 days of culture)
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Fig.6  After sorting single cells with a micromanipulator, cultured in

96-well culture plates

100um —
SeTAl ot/
-7, H—fans 55 L e AR EMTERGHIE (55250 A
2 A1)
Fig.7 Differentiated embryogenic cells from a single cell

(After 2 weeks of culture in 96-well culture plates)
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Fig.8 Somatic embryogenesis, plant regeneration by

germination of a somatic embryo
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