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Embryonic tissue culture of Nephotettix nigropictus
Stal and Nilaparvata lugens Stal

Toshihiro SENBokU and Eishiro SHIKATA

(Department of Botany, Faculty of Agriculture
Hokkaido University, Sapporo, Japan)
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Ty v 4 AN BB OB EE R ofwi, Agallia
BoffEok#Eflo X b, BMofBHEcmL
cell line 23FENZLENT, 7 A A ADBRYBETEOIFIC
FRIRTHBH00 % 5024561010, KI5
ANABENBERCBE LT, o FEH VAL ADENE
Y < s aaasA (Nephoteitiz cincticeps UHLER)
DYRIEEMRNC & A 2V ARG SR TRE, IO
< 7 m a2 a3 OFMUEIRCRE) Lt s 51019,

Zoftir - Fh b RERCBT 2 REDRT, 7R
2y waasd (N nigropictus Stal)20), & x b
e v (Laodelphax striatellus FALLEN)2), ( 3 X
<=z a4 (Inazuma dorsalis FALLEN)2) ORTHA&
A ELNTWBDRTHL,

a2 A FRTREOERREE LT ZAD
NCM4B" 73, WREEMRCE LTk & <HEBR LA
FOBOMREBCH W URREMENE R T 5,

AR TCLy v ALY = e aa A OFEFRERCD
W, FORMERAEABRE L, Shicthbovd
OMnEFGTA 5 grassy stunt 4 A AOESNEHR b
v 4 vy (Niaparvata lugens Stal) o ET 5%
AR,

AP ERFTL Sl L, ERFHCE L THEEYR
MK EE S B R R =R , BT
BAERFIERTI L B — BRIl ¥ 7oK F (Bombyx mori L),
v v . % (Phylosamia synthia PRYERL) % LT
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1) sazxsyesaoldandg BRFEgss

1L % ¥ 7rrxsy<=seaasf 010
H o8 17 H 0GR % 25°C 16 R o AT T T,
#IAFERAD A F AR L2 Bl
TSR OIIETS * Hvic, EROFEESRETIR
EIE AR B OIRC ORI H e D, PEADIBITREE
28 (P23 mm) 1{EY4 30 & Lic,

2. BRERE T 9 A B o MITSU-
HASHI'™® 35 L 08 SHIKATA B0 mffnWHS5A Y v o%
Hivte sitting drop ¥ K w7, IR+~ 22°C

£—1 A 5 (NCM4AP
NaCl 560 mg Glucose 400 mg
KC1 16 Sucrose 400
CaCl;-2H,0 16 L-tryptophan 6.4
MgClg-éHZO 8 L-cystein 1.6
NaH,PO;-H,0 16 Lactoalbumin
hydrolysate 640
NaHCO, 9.6 TC-Yeastlate 160
Fetal bovine serum
10 mé
H,0O to 100mé¢ (pH6.5)
* ZWRAGE
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Neutral Amino acids

@® Glycine, Serine, Alanine, Valine ©® rvvvrsa—-7
@ Leucine, Isoleucine, Threonine ® ravvrinr—-7
Aromatic Amino acids
® Phenylalanine, Tyrosine, Tryptophane ® 7z=—-ATF=vIin—-7

Sulfer containing Amino acids
@ Cysteine, Cystine, Methionine @ vATF4 vIA—T
Imino acids
® Proline ® Sryv
Acidic Amino acids

® Aspartic acid, Asparagine TASSE VB IA~T

Qe

@ Glutamic acid, Glutamine _ S - ARSI VS~
Basic Amino acids

Histidine, Arginine, Lysine EAFCVIN~T

B3 srAUY~se = PETUREEREE

NAM 1 CHIU and BLACK (1967) o 4 ¥ 8 B ic (8 %

2 MgSO,-7TH;0 8 mg ¥

3 Fructose 400 mg #Rjn

4 GRACE (1962) D745 BEE#E iR % 7

5 AR A5 L-tryptophan, L-cysteine, lactoalbumin hydrolysate # B <
6

7

8

9

R H L-tryptophan, L-cysteine % [ ¥, lactoalbumin hydrolysate
URET + B EBR
NAM 6 27y v 77— 2H<

” sl v~ TREL
” T E2—AT 5= IA—TREL
10 ” YRF S v IN— TR
11 ” Try vEER<
12 ” TANRSF RS — T wR L
13 ” TNEIVEET N - T HBRSL
14 Vs EAF VI~ THEHRL
15 NAM 10 w274 v%& 416 mg & (NAM 6 o 2 £8)
16 ” v A V% 41.6 mg ¥R ( ” )
17 Vs AFd = v 2l2mg Hm ( ” )
18 NAM 4 ice A+ v 12mgHm | ” )
19 ” TAF=vE23mg Hm ( ” )
20 ” iy 2 v 65.6 mg &N ( % )
21 NAM 10 o A5 4 v A —7%FhFR NAM6 © 2 fSE5m
22 NAM 4 e AF 2P v/ -7 hZFh NAM 6 o 2 28 mn
23 EARFE D TC-Yeastlate # GRACE (1962) O v x : v R EH#H
24 sRACY = ma xS YR EREE 5 ml RN
25 ” ” 10 mé #Ehn

(BRI E OMBERAROZLITAL, Hh100mé o L CORMEBLYRT)
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OREERE T/ - %, H3#i328°C icffkd, H1E
BiaEH Lic, FHERT2C, 01% r ) 7oy
(DIFCO 1:250) 2~3 S} HERR O 7 5 AT~ Df
B, TOROMBOBEL L CAENRD - 20T,
AERTIETNCZ OLMECAEL T2,

3. B Hi; =480 NCM4A (F.45) (NCM4B o 4
BRIBIE 2P Ui ©) BEEAREM & Ui (E-1),
HAREMOHB O 5 LERE, B, HilE 7 B,
a3V, BRAREL ST oW T—SHR a5 2 T
OF, TELERI L, 7 1 BOoBE T E-2
CRLIET 3 /7B —F % & Ui, AUkt
AR 25 (NAM 1~25) ¢h 5 (£E-3), BH
KB FI/rAY Y= rvaa s 03~4BRH3gw
17mé DHEFKEMb LT 7w vkESFHA4 F—FH
THEREL, 56°C, 30 5 BULEEHE Seitz R CHIBEL
B —30°C BRI LAV,

2) pPEAQDVHBEFORIEE

L oH KB rEAS wy ARl RE 25°C, 161
FAALRBHTCH S ARMNO A R ERBE L E
PRt EIMLS A BOIMKE I HIcY, O
ORTFHEMBEHAL, HEA B LAY 0 E LA
VRS AN

2. BENE; BTOREBROBERAER, 77 AY
v raaaf TRWEHECE U,

3. B My AL LT NCM4A %, fi16
& (NLM 1~6) oo g e L (FE-4),
ERARE LTRBER IO Y vy 2 BOYREREHT
L 56°C, 30 p#h4LBtk, 3000 rpm, 156 4955050 HEL,
o LEYHEERELLLOL AV, T lobster
heamolymph 3 GIBCO B&H&EHE L TH V.

R r7mAC Y=/ eaa A BIT AL RrY VY
DR OBL L EERMIT = = v MD B (724

F—4 A=y RT O RN

B A A 74
sAREs | NCM4A LU
NLM 1| NAM 1 :RUC

” 2| NAM 23 tRLC

» 3| NAM 24 LU

v 4| NCM4A 5% FEEBEGIM

v 5 ” 5% v v <o BAREERM

y 6 ” 5% lobster heamolymph

o

PEPREE TIT /R 5 72
#% 8

1) #RxsYTHOaangs BFHEBER

1 BEARMCORRE

R BRIAHE 24 By B DL PRSI R OB A A D
hiz (®-1), >Wwokgttfilaragr ot b yedlh
h, 1EE#ECRD EEEROSBMNERE LD cell
sheet #HHT% (K-2), Ltefifac IO >
) LARE (K-3), 8 (KM-4) kgt fifas, cell
sheet Ji# 3% A5 h B REFH ST (K-6) A%
X Wi, FRBEd T 2 — S ROKBARERE
Bt (-6), Nl ARE (R-7) B Shic, &
B X bR S hichgEoRRolE 46 h,
SRR R E IR LT (K-8), HEMMBE I~
VR AT 5 & cell sheet DEA DAL D, M T
BB P/ NERIS B bihed (K-9), 2 7 ATHALE
OFIREABIE L, cell sheet 1347 AT X hEER L7z,

2. ZBEBEHCOREE

HEABEHOM 25 BORHIC DT, B R E RO
Rt RIS, MifaofElE, SHEBMORT, cell
sheet DJRHS D S RFRMH BHEIZE Uic, ¥ IodAd
Mo VT 2B R R 2o, R E i
1B 6 OB O B 4,

ChoORY H5wRT,. W% CHIU and
BLACKD OB Xtz 7o NAM 1, ¥#4757 b —
A& Mbzi- NAM 3, BAEMFPDOZ 7 7L T 3V
KRR 2 s BciE & x e NAM6, 73 /M
B OB WD 5 3 NAM 7~9, 11~13, 15~22 ¥
FUE R AR TH S NAM 24, 25 % fiv it
&, A CORBERB LKA LERRDbR D)o
foo —J5, MgS0,4THR0 %tz 7o NAM 2 2 fiv /e
B, MRS BMENTEL, BRHBERL YA TRA
EOM faaR e Ui (K-10), HiE AN 2 7o NAM
4 TSR 5 oMl E, T OROSHELFAR
CHLTR I o e (RH11), AR MPLT 7 27
T VKB, L-Y VS vy, L-vRT 4 vER
Bxutc NAM 5 i3 fiiass e, S REBHEORENEL, &
AIERPD OB MANE X2 RA B G, BRE
1~2 @R Fa A EO M BassR L Ui (K-12), NAM 6
W YAT 4 vIA—T RV NAM 10, 8 X 'k
AF TV IA—=TEER I NAM 14 2[4,
A b oMl % v, cell sheet R L BRI,
¥ SRR RE 2 B Y, MR E s 5
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F-DH seAvYwsea A RRTERROBRE
LR oy | ocon [mage Cell | Cel [mmonl fel
@ﬁ%;ﬁ; sheet | sheet ﬁi_l:gi’fﬂ:ﬂﬁ Shr?—e; shzet %’,\’Yﬂmﬁoﬁﬁz
Oy eI LI DI | Dk B2
s | 0 | B IISEEE gt | o @ faE o2 P
o B
NAM 1,3,6,7,
8, 9, 11
rT ) 1~2 3~4 5~6 6~7 8~9
12,13, 15, 24 BERA* 3~4 H 5~6 F . 3 H M . HRE [ .
161718 A A | EE | ER | R
19, 20, 21,
22,24, 25
. 8~ .| 108~ |2~3 3~4 | 5~6 |6~7 ‘
NaM 23 Z4RWE | 5~6F Ty o g mp | e | men | smpg | 898
NAM 2, 4, 5, . o | 2~3 o | 3~4 | 4~5 .
o, 1o | MwWm | 5~6E 108 | 2@k apg | 380 e | g | 5
NAM 1,3,6,7,| **
8,9, 11,
12, 13,15, . 3~4 5~6 6~7 7~8
E Rk
16.17.18, SEM mm | omm | omm | mm
19, 20, 21,
22,24, 25
2~3 3~4 4~5 5~6 6~7
NAM 23 ar o oEe | omm | we | AR
NAM 2, 4, 5, 2~3 . 3~4 | 4~5
10, 14 ang | SEM | T mpg | 4BE T g

*OBRHEGS D HRREE T TORH
OEARR T2 BRI BRAASRER B E R

fo (-13), ¥k o Xz RRTL, Bk
#% 7~10 BT cell sheet DL VAR ¥ o7 (K-14),
Ex I LT, EAEMA D TC-Yeastlate
(DIFCQ) % GRACED M\ fov x I v BB =i
%7 NAM 23 ToiEE T, MEoELHARE e
HRTRRR % 5 e, fcidfha DL R
Py~ (12]‘15)0

2) FPEADODUVHEFHRISE

TREDREE L AV TR LRSI, Thboff
B F-6 R,

AR NCM4A s TR 24 FF R DL A
CHEA S OMilaBEsA AL R (K-16), 4~5 FHIK
VSR AN, NER O KT i, NI ool
AR Shic, TS O K ik g HE IR TR
30~100 pm, HOERIY 10 pm Th o1, FIARE
W OKRE kRO & 12 30~50 pm, £ OBOE

BRTKI 15 pm Th ot HEEEEDIH 30X 6 pm, B0
A 10x5 pm OHFEY TH - 7co REMOKE E
Bt s atr b oS o f (K-17,18), 1
BHBCE R o M BB R B (K& 35
30 pm, HOWERIIK 10 pm), DB (K& &#9 20 #m,
OB RN 10 pm) Ok RIA AT cell sheet @
WA Z S DS, TOEH D ILE L KRB 0B
B bisd, 121F 2 Bk aB AL L ()-19, 20),
flho 6 FOBsHE VI E, 135 h 5 ORI
UTH5H, cell sheet DA DIXEL, AIRERN D
RN ELBIENREE S, ZrAS Y raans
4, K, V2 BEKENDL LR (NLM 3,4,
5), X8 lobster AW ¥ INEE L (NLM 6) o4
LRVERYELCRESTY, MlaoRIbixERRGHE
10 B ~2 J@icEE IR,
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F-6 rEMeyvHIIRTERERORY

: Bk »o Cell sheet : . Cell

FRES | papp, RSB o | can ok Qo || Goll [MRAR oo

AR | 551 sheet | sheet B b g Sheet | s eet i, ﬂ@ DH A

, g o (CICTER w g | koo R cmg] 252 | PR HNEE g, L o
. 6~ 7~ 10~ 12~ | 13~

H™OR K | 24BRI* | 4~58 7| og | 90H | e | 12F | T35 | 158
» " 6~ 6~ T~ T~ | T~ 8~

NLM 1,2,8 | 2488 | 5~68 | "7 p | "7 | 6~7TH | "oy | "3 | 8g | 10m
. v 6~ 7~ | 8~ 10~ |12~

NLM 4,5,6 | 248 | 4~5H 70| ey | 8~9A om i 08 |5 h | Y5g

* ORGSO AR LB T TORRM

Z -7

s rAVY =S e aas A ORERINGT & VTR
HE ot R4, HIRUMI and MARAMOROSCH®)
v, Macrosteles fascifrons O~ 7o 358 BehEs O M
ORFBXRL, KEHOMTrARLEL B EHEL
Twb, ARBR T2 25°CHERESLGT CERE4~SHO
gns, & oY LER TR0 S BRE RS bR
foo MEEA~D LY T B, b YT o v ORE,)
MERE S L v, S oy ABmAONER L
UCHioBEC Kk EHEYE L 50, FED OTHR
EofEg, 01% + ) 7> (DIFCO 1:250) ¢ 22°C,
2 MBS, MR O, TokoffaoB iR
WESR T L5 LI,

BB D EHHE RO R L BB R T 50D
wEBETHDH, CHIU and BLACKD |3 A. constricta
D¥EFET~ rF w7 2L LT, MgCle-6H,0 il b
MgSO0,-7TH,0 & FCIFBUE % HIT T\ %, AEBTO
sRrAY Y=V e aa s DEEFHTY, CHIU and
BLACKD OB IEHRA Zo s EHVEE
BEEIRPEI AR 1S TR A E I LB R
M otc, Fio GRACED (3 Antherae eucalypti O¥5FE
¢ 2 #Eo Mgt i (MgCly-6H,0 & MgS0,-7H,0) %
BHL, FREYE TR/ rAS YT aaarsy
oRFE T, Thbh OO AE L, BBk
BASGEE 1 7 B TRIRAL L, B EaE iz,
e D IEWIBCEGEYH B L vbh 58, RofE
FREEWC L o TERBERD X5 ThHY, 5
EHRRHAEET D,

= AF —EE UCHEIRRMETHY, Fia—-A, 7
S0 b—A, Fyhe—-AR—REHAVLRLL,
MITSUHASHI and MARAMOROSCH!®) |3 7' /L 2 — A B

W2 Mo HBREFNE S TobhbZ LEFRL
b, REBRTIE /L — A, Wy 1 — A4 400 mg/100
mé w FLIARE L, Z DB 7 F 7 + - A 400 mg/
100 m# %R Ui >\ C s Ledt, B 38 $858
CRERBIRDONI oI, TORBRENLTZ T2
— Ay, 7RACY=Swaa s OEEKEE LTH
ADLDTRIRNEEL LR D,

WyYaTT? 248 H ER i ook s & C, £#8F
BEE A RN UIFBUE 21872, Lo LEE 513 GRACED
O Y b S CE Licd’, BUWEBRELah
2T

BROGRFCILE OERET I VEBREThTED
FOERIIECL 0, FLRERBC I hREBZD, &
RETRT by, 7AT 3 vKERIENT $ 7 BREHATE
LlTaang, yvriofABERECHV-ORhTWE
PLE910.15,18) Sl 3 HoRBEM NG 5 7 Y T AT T v
Kfmal g, Rbow@An7 3 /B2 7747
3 VKOS THRM L, FOBET 2 b
TAT I VIKEY, L-vAF 4 v, L-r VS 7 5 ‘/é
BEARH DR IISHITI, ey Y=< aand
A OROE B H 25 OB ER X U BB FNEL,
cell sheet DFELHIcIAMN DIXASLhichotz, FicdAk
BHWHEMOS 2 + 7 A7 vk, chicgThb
BAD7 I /VBOBMC L VEERL B EMRTER,
ThebDT7 I BORTYRATF 4 v, YAFYV, AFF
=V, CRAFTV, TA¥= v, V2 UniansE,
ERIECKEREELLOLBbRS,

AP OF IS € x 3 S EIL TC-Yeastlate
ThBHH, GRACED ¥EMiey b Lic, £y 5
IVTCIhEREEE: Th, MO A LR
dhhith ot

BAEGE Y EBRICHEIN L, GRACED 1B RoM i
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BEEAI T TR B Antherae eucalypii O
cell line ML L, HHAETIZe £ FEY vHDRETF
BERTIUESD 23y vy . BOK Y i LIF R ATE
BTwb, EELR e Y~ aaa s ORTFE
BRIOCIEA Y VHAOMTERIL 7w ALYy IR
aa (R Y, FibEA vy vk ORTFERE TILE
&’®, UL ROBREY LEMCEML, BEYRAR
2, BCROGCERAELZ L TE k-, BRAK
LEMEBYME OB T /B, ~7F VEH, £
v, RE vEofRiof BREBEOHTO LT
HREBbh a2, FEENROSREROHRELR
B INTI S CEELEAB LT 5,

b EA m oy v AR OMEEER I Ui ST 7oAl
ORISR E S ooz Lk, BHERCER: A K
WiehDEE2HRD, L Lo ok ol s il
ORI, ZeAL Y ea ol ORTEECES
R EBERCLDTH 7,

Lk, a4, vy oAk, X hEYT
i, Lodb B0 aREtoREnEEh5,
¥ oD MBI OER BRI R 5 5 &k cell
line EXZLOBFHHFELL V25, T OHEIBLENR
BE, BREERAALE & - R, (LR OWE
3 IhhEieSies,

BN L A BT ATF%, wound tumor 7 A
/A, potato yellow dwarf 74 L ADE N BBRTH
% Agallia BD cell line 2SI X R A2 EnbY, R
E%gﬁ%@%%%@}%b‘;%ﬁLf:2,3,4,5,6,11,12,13,14)° L
UMD S S O~ 4 LA BB cell line
DL & FDILBR R e S hTunio, T ha RS
THLECL - THEFEEBO 7 = + 75 A MR
Al EN RREERARY A S bel, YA LA, BH,
M =FOHTRAR, i RESFORMBMEH & T
&5,

] -3

1. 7Ry y=reaa i RFEBKOBRNY,
AR L LT NCM4A (SRS VT
B b oS EORE, BoHh 2o M
JROSHBEE L cell sheet DKM HTT, e HIMHEE:
BRI 7 Fre o skt L,

2. 7mRAUYSeaasf BFEEEOERER
WOBH TR, TOFEE MgCly-6H0 & MgSO,-
TH,O O BFRAEM Tl la o B RMFE AR RS ©rx  #illk
DRLSED o1z,

3. serAyvy~ ez oS RTEBROBORS
THEARIC 7 5 7 b~ ARTWIM LD, AR
Wk AV 7o BERE &R E TR LD high » 12,

4. rerAyv-wgaaa L RTERT BB
IMEEHUA B 1B DRSS BT ANE R Crl s
<, HiRORILLED) 51,

5. smAY Y=/ aaaSfRTREE KA
W CHAT 7 v TAT I VKB RET I JBETE
EWM2 BT ENTER, THhDT7 I/ BE8 /-
Tibl), ThZhOBERM~OPB A UikER
VAT 4 SN —F, CAF VI TR R
RV, AR L U Co 2o g L, M
OB LEE -1,

6. rezxyvv=saza A BTREROEAE MO
TC-Yeastlate # K@M E R $ vTEEHMLAE
ENTEL, Tl rAY Y </ r = a4 LhRERA
W A FEAREHLC RN LIcAS, ORISR & s Tid e hs
571

7. rEAS vy v ORFHREREEAA, srR
vy raaas A RTRER T ORI A oSS
B oA RSN &, 3RO kR &
TR TS 0%, Zh SO - ik o5
2, WA T DIERE T cell sheet DA DITE
Vo FhAE OMIF EEREBRATERY 2 JER R LT, il
6 OB A L TEBRYRAA Y, a0yt
BT BIIES eh T,
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Summary

In the embryonic tissue culture of a leafhopper,
Nephotettix nigropictus Stal, cell growth in several
culture media modified from NCM-4A were exa-
mined. The cell growth was remarkably inhibited
in the medium, NCM-4A4+MgSQ,-7H,O instead
of MgCl,;+6H,0. Addition of fructose to the basic
medium_ caused little difference in active cell
growth. The medium containing some organic acids
added to NCM-4A resulted harmful effect on the
cell growth as compared with the basic medium.
When the medium was prepared by each of the
amino acid contents instead of lactoalbumin hy-
drolysate, no difference of cell growth was ob-
served. Twenty one kinds of amino acids were
grouped into 8 according to their physico-chemical
properties. Each group was removed from the
basic medium or added to it, and then used to
examine the conditions of cell growth. Two media
lack of cysteine and histidine groups inhibited the
cell division. As for the vitamins in the composi-
tions of the culture media, TC-Yeastlate in the
basic medium was substituted for some synthetic
vitamins. The media supplemented with heamo-
lymph of N. nigropictus, did not stimulate further
cell growth.

An embryonic primary culture of brown plan-
thopper, Nilaparvata lugens Stal was investigated.
When the NCM-4A was used for the cultivation,
five cell types were identified at the initial growth

of the tissues. They were fibroblast cells, three
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epitherial cells and free¢ cells (the same kind of
cell types as those of N. nigropictus). However,
further cell growth did not actively develope, and

the formation of cell sheets was very slow. Most

cells were degenerated within two weeks, and then
they were detached from glass surface of the
culture vessel. Other 6 kinds of the modified media
examined, did not cause sufficient cell growth.

B R & B9
1. zrAUY =~ ea xS BREGH 4R, ERA 25 oMEBEOME, (x180)
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5. smAYYwrmaasg, cell sheet BEWOREH LM, (X300)
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