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A simplified microinjection method for protein biosynthesis

in Xenopus Oocytes
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1. Anaesthesia of a Xenopus
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Schematic Representation for Removal of Oocytes Under a Anaesthetized Xenopus.

Incision in the ventral side of a Xenopus

Excision of Oocytes through an incision in the ventral side
Suturing the incision on the inner skin

Suturing the incision on the outer skin
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Fig. 2 Microinjection Equipments.
a. Display of equipments

MR LT, =+ 35X 2VIEIBRR Y, E2 L
TeBAKEE~S 83, ERIMMREZ S EMH LR L
Th, 67 ARKEFTEET S EHUOUIEAHAT
%o

3. WEIEALERE O A

Z o injector (X 2) X A O E: FiES¥ D2
LIz XY BESBRENFRIA~BEHT 5, coBEhick -
T, YIVYYVOERMERLT, AvV=2vay
Xy 7Y — %l U IR N ~RE 2 AT 51T
AT o TV D, AHO EERIID D E— % —iT X
D, —EDVRET Sk mRNA ZIpREHIk~EAT
DT LHkD, =2 DB T v P RA v F
KEkotT, 77y FEELTELS L 8H LT,
EH—yY:1,00p, VI E: FAVY
aM-3), ®=—4%—:1/3rpm, f V= —LL
TOREST : 500 pm/1 Bl #5) (& — & — OEEIEEHEA
60s DHFE, E—F—0FEE=1/3, Y V¥ XV E
AENZE=2.77 pl : B, T—& — O {EBERHES
1s OfE, E—F% —0EEREK=1/180, YV Y XD
EASNDE=46nl) OSBRI Py Z -2k
> CHRREMAE 1 a7 1 #PMIC 40-50 nl @ mRNA
BREFAT D ENTE S,

4. R ABRE

<HEfF> v A H = )v URFEAEE, mRNA, RNasin
(Promega. Biotec. 20 U/pl) [35S]-Met (Amersham
>>1,000 Ci/mmol) Xix [1C]-Leu (NEN NEC-279
E 350 mCi/mmol) Barth’s Medium, 50 mM PMSF
(Phenyl Methyl sulfonyl Fluoride) (7 v{b7 ==
AFNANVT F=V) TA ARy 7 A, NIRET v

b. Enlarged illustration of the injector

— 1 (Falcon £t 3001 Tissue Culture dish 35x10
Y4 — b+ Fa—7 (WHEATON CRYULE
VIAL 2ml R&EE), 157 4 +2s (LABORATORY
FILM AMERICAN #), v~y b= (Gilson #

P-20, 200, 1000), F B 771> CPEH, IR
WIEIER), BE *rE70—Fo7 (7Fay,
ULTIPETTE Capillary Tip CS-10 GRE®) ), A
(Drummond # Dis-

mm),

voarvavidyEyy—
posable Micro Pipette 50 pl1)
<PBHETRELO> Xy b=wrF v 7 (1000,
200, 0l ) vty b, 23F 27 (24), What-
man 3MM 2. 4CMS _—,3—, H,0, =y RV F)L7
Fa—7 (1.5ml), ZF&H (£7Iv 7)), ¥
=7 a ¥y 5 Y — (Drummond %t Disposable
Micro pipette 50ul X v+ ©°5 J —% L ¥ PN-3 % H
WTHERLT % e AAN—F—F2HVWTEHELTY
Ive BELIA—F—ZEOKZHSLTRET 5.)
A, YA VIR O KR (K 3)
® vAHF=N X VFH U IS kK ETiEld
+, Barth’s Medium (x1) @&, /PRI S5
252K ERCT, —A—EE<T. CORIERES
FRVCEIEPLEPTRENTEIICT S,
@ JNERE Y v — L OhIi SMM R— - EE
120~170 gl o Barth’s Medium TL®» b8 5%, 0
B~ 1000 gl Ry b= 2T, Fv 74T
o EFRaans 1@ES~0w 5, = ORIFRHIED K
X X (stage V-VI) ICABE LIERICKRE R L DRNE
BHDODIFEIT B,
B. mRNA 0¥ (KG4)
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Fig. 3. Preparation of Oocytes for Injection.
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BHEFREEFEE THRl SN R HV T, ¥
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ENFebDTH D, £ %D poly (A)*RNA T2z
A REFL X Y HEERICPE-> THRML 72,

C. A (®5)

® mRNA Z2FELI APz arFvr S5y
—EWEN T T 4 VFRFEOCAL 7w Y DI
3%, ZOREKRHIANTIV BV L HIZREMNT B,

® AvPxrvar¥FyIY —DEPERELLIT
EAHTEYL KRESIZ Iy T35 MR 20~30 gm
BE), K&ETESLEAOBINRN >R
Vo EATED LEHENIFRMEANIZA D IZE 2o
729, mRNA BZHIZvwZ i ERdh D,
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Fig. 4. Loading Micropipettes with Sample.

® FEHREMEDO 27— IR v —
VEBEEBERL O ARDFERRLA VY2V a Y
Fr IV BRI XICHEIPRA LSz F—D
MEZRD 3,

@ EFCIRHBEOYAEY y—LEELBESE
BBRLAFTA P27 2—DPy v ¥ 2 FTEET
HEALTWL, 7y b2A v FEEEIHASH mRNA 28
XY ETY—DENOSHTL BT LEBRELIELEKA
FEET, —E—FEEAL T L, —fAiz->&#140nl
o mRNA GEH 30ng BE® RNA) 28173 -
FILTw L, F—, SRR X Yy S ) —t&&»
EERFLEP B BRERy b= DX xETY
—F o PR EHLLTEDPCLDTENTE B, RNF
2R LDEHCEVERICE I LAY 2 s
VarEFyx Y- TLES Z LB B0 TH
DOEEEZI Y. JIRAMEE I LTERBHEITKE
TIT O A3, IR OMBRIZEEL MM R—3—
TEIEVEICT S, £, BAOERERLAES
DT, TELHETFERLAfTbEThERG kv, FE
BEBED R T —P D54 b EMATBEE I ICHE
Folcw, BABKT T2HENT X 5108 %,
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Fig. 5. Microinjection into Oocytes.

a. Enlarged illustration of the injection cappillary
b-1. Decide a target oocyte through stereoscopic microscope
b-2. Affirm micropipette stucked into an oocyte manipulating the handle of the

jack

b-3. Inject sample into an oocyte with proper sticking duration
b-4. After injection, remove micropipette from an oocytes slowly
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X aict 5, IRRMIEE AN F 25 THELTRVE D
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T IRREHRIL T E B2 ER <,

® IR LvoLl iz Aolz& 4 in Barth’s
Medium # —Ev s —brFa—7 D65y b=
YERCTRCHT,

® Medium Mz A ¥ a~— 3 EEAET S,
(£ vFar—y g Medium: 1 A& i2o& Barth’s
Medium (x2) 30 gl, [¥S]-Met (1000 Ci/mmol)

24l (30 pCi), Xix [MCl-Leu (350 mCi/mmol)

20 pl (2 pCi), H;O (JRED T total 60 pl i %,),
BE 20~22°C, RfE20~24850

B. &R ENTz v A7 BomH (R7)
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vy RV FNTFa—TIHET,
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ride (PMSF) %Mz, R NF 25 THHRHHEIRE X <
DELFEVR— T D, (A F2F (M) To
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Fig. 6. Collection and Culture of the Injected
Oocytes Removeing an Excess Solution.
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Fig. 7. Treatment of the Oocytes after Incubation.

ZOHEBERY IOy RCVFAT7F2—FIZBL
—20°C TRIFL TR EEVRHWMES V2B
DFAR AEYF— b2 fTOTIR FDOEEHELL,
Medium 2B H L THREL TH <,
C. SDS—FRVY 727 Y A7 I FFVEBLKKE
EBRENTRY R7F KO izbhbhORse
FETITbRUL TV BHEIZ/E o7z, BB 12x14cm T
ES 1mm ORY 727 IATI FFLV 2V, &
B, BHET T2 75% (W/V), S MI2iZ10~14
Z%DbDEH, 7 —BROBSKEEE Y FV .
PEhZ 192mM 7Y 2 20.1% SDS #&¢e 25 mM
MY RBEEEEH LIEREETHE T rET 2 ) —
WTN—WBF VDR~ ET 5% T 125V ORINE
JET{Tolcoe HRLI A4 X=—n—i%, BSA (67
kDa), AR 7 V7 I v (45 kDa), 7 > (35kDa)
XEMYFSY /=4 A (25kDa), B-537 hFud
Yy (18.4kDa), Y JF—2iu (14.3kDa) Th 3,

5385

0.25% 7 <=7 Y Y7 T A— R250 &&Ted5
% MeOH, 9 ZFrfeTYets Uiz, BREIZIRT. 5% FERR,
5% MeOH & Fi\ 1o KR Y RFF FADHEEDE
YiAZid Bonner & Laskey o 5O IZHEV, Fuji X-
RAY film (AIF RX 20.3x25.4cm) % FHv —80°C
TR 3 B~ 1 @M 0B & 1T - .
D. ZRuffEn r v ME

Chua & Blomberg D HEPIZE-T2, R LTZA
F T NT Y PUMiEE, Yamagata & Tanaka 233k
L7 FEY T L7z, BMV-w £ LR i2H3 5500
{5 Okuno ¢Furusawa &DFEPIC LY BMV-v
A N2 EFERS%, RNA #4508, RERICEETS
VANAD &E X 7 BE PR E LT A EEicit
> T HiMiES fER LTzo RuBisCO o #ifk L LTit
Sasaki o AFHEL 7210 1gG E4 & AV 72

2 B #& R

FB1 TMV-RNA 0@EALZORR

30D 7 7 U A A= VIBERHIRIC 1 IRREHERG &
72V 40nl (H30ng TMV-RNA) EABEIROA >
¥ aR—y g LI HE-T [BS]-Met # B ViAEH
Teo REETHI V=B ICHIHEK 3 ul (02
7 B ~DHE VA% 134,000 dpm) # % T13.5%
DNEEFNERCTHEELTZB, TAte 5T 0 —
2iTolze M8 bbb X 51 TMV-RNA #1A
L7z BAlcix 130~160kDa DI BHRERR S K
»Egah, TMV-RNA 22— F&hTw3 poly-
peptide AEFRENIZZ L EZFL TR, HEBL
LTHREAEZEA LIS DIV TIEZ DERL~D
SOV IAHB 2L BB SN THEHEEDE VAR
HEA TMV-RNA ZEKELT VB N RENT,
FBk2 BMV-RNA OEA L2 OHREY O
TMV-RNA D34 L4 FAf%ic BMV-RNA #&
AL [3S]-Met & Fiv-CIRRHIR To # v o8y B4
BREITOER AL — 22 V2B T21 138,000
dpm FLEE DUREHER A & O E SN2, 13. 5% D4y
BESNVERCTHBB IV R S5 74— 2 Tol,
ZORER, MIA, v—r 200 bhBWED, IFEHE
RoH (Lv—r1) R, EEK (v —r3) ZEAL
AR LNV B 20 kDa DIBATIZEIER
ENie, —F, —KREBIZERLV—r 2 LEBEOESR
BV R 1T o Tcth, £ OWkEIEEABN~ZKTE DR
BEREKBIZTolco 20%, IAFRITFTT74—%
fToTERBHIBTHD, TDOMERIZ, 20kDa #
UARTBOMAICERL vy MERFENRTE Y, BMV
“TANADIHEE VR BR EERERT VB L



1986 WORTBE, FURAIIF, W, (LBt PR MRS, R 23
T7Y AV AH NI E BB Z X7 BESRO 2o O BB T AN

kDa
660 ~

450 —

- 100 kDa

240 ~

184~

Fig. 8. Translation of TMV-RNA. Fluorography was

]l‘ 3 - carried out, after microinjection followed by
) incubation with [¥S]-methionine, larger than
100 kDa polypeptides due to TMV-RNA were

H 20 TMV appeared.
RNA

pEm——

- 20kDa

BMY
coat-protein

—~ SDS- PAGE H

Rocket immunoelectrophoresis

A
— RN 1O 34kDa 20kDa BMVRNA
A B

Fig. 9. Translation of BMV-RNA. Fluorography was carried out, after microinjection followed by
incubation with [35S]-methionine.

A. An SDS-PAGE showing the formation of 20 kDa coat-protein of BMV.

B. After SDS-PAGE, immunoelectrophoresis using rabbit antibody against BMV was carried
out.
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TANAER VN BREERENRNT W2 L ERL

T2, Thbodnyry MRIZHRE LTEBKERE

ALBECRBERI 1 o1,

FEBR3 B RE IR L VFERIL 2 poly (A)*
RNA o AL 57kDa A 2 7 V5 Y L EiERMA D 4:
BRRDORETR
B A FFET- X Y AR 72 poly (A) *RNAID 2

HEAL [MCl-u A > ik 2Qu CiliC) 252 604l

DA HF 2Ry —a  {TH N E~DEY ARE

BREfToTe ZOERTRENIEH, 1 rFaX—x

ARA~BHIRIL O F e Ty Sy (50 pg # v R)

EXr U Y—L LTIRMUE FECHE- TOiRH

Ban b RIGED & i U SDS-PAGE #{F7-7. O

%, EBR2 LEFE_KTHRA R IAF Y L iIIHT 3

HUlLiF & AV 2 S BRIKE 2 1T o Tco BB LA

7774 — kT R ENIOICTRT, —RITHD

SDS-PAGE #® & v 3 7 BYAED HTix NEWD ¥

Rocket
Immunoelectrophoresis

—_—

. A
57 kDa Poly A"RN

Fig. 10. Translation of Rice Glutelin Precursor.
After microinjection of developing rice
endosperm poly(A)*RNA followed by
incubation with [%C]-leucine, fluorography
was carried out. Precipitin arcs were
formed at the position of 57 kDa glutelin
precursor, when poly(A)*RNA of rice
endosperm was microinjected.

543875

VR YIBIZ K BYEDTHE L poly(A)*RNA #EA L
BELRBEREEALLBETAY — L IZEE A LR
e UL Lehin, :&ﬁﬁ@ﬁ&‘%ﬁ%iﬁ&ﬁo
D7 VA v 75 AT poly(A)*RNA 2 ALz
BAD I 57kDa WLICBHREL v 7r v MeER BT S
$ﬁﬁ%ko:®:km%ﬁ%mmﬁlénk4*%
Ao 77y vaiBB & G7kDa K Y R7F K)
mRNA 2SBEICHRE N2z LEZRL T 5,
EEr4 T FoiEdgx total RNA oA L EIER
FERETRR 7 FEICEY = Ry 3E 4 2 total
RNA %3~ EAL, BSl-xF4=1 (23p

RECIPITATION

s

- —19.0 kDa

S

invitro Oocytes

Pea Total RNA

Fig. 11. Synthesis and Processing of Pea RuBisCO
Small Subunit Precusor in Xenopus
Oocytes.

Oocytes-Oocytes were incubated with
[35S]-methionine after microinjection of
total RNA obtained from pea seedlings.
Immunoprecipitation with rabbit antibody
against pea RuBisCO small subunit was
carried out before SDS-PAGE.

in vitro-After translation of total RNA
obtained from pea seedlings in rabbit
reticulocyte lysate, immunoprecipitation
using rabbit antibody against pea RuBisCO
small subuit was carried out.
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Ci) Ltz 1% 60ul TALFax—FLT, 0
#%, = FUHE RuBisCO /N¥Ta=y by¥x
IgG # M\ RISEMO fuEiile 51z, Lk LT
\Bohie 23y EHiESs (12,500dpm) 2 5T,
SDS-PAGE %47\, & B 7t v s 5 L% Bk,
Z OFEE, 19kDa FiZic premature /Y7 2= |
DIRRERT ANy FOFIELRER LIz, B, =2 F
WA 2 54572 total RNA @ v 4 SR ER &
e SRR 2 v~ 7 B ERRGRD ([¥S]-2 54 =
VIERD I X B EME BRI KB L, ZoEe
20 kDa D JeERES DA RKITED D b D d 19kDa
premature /YT 2= b D BRI BESR TE Ko
7o TOZEIZRY, IPRFMERER, MRARMLERE H
VW5 EMEE L BRI RuBisCO @ /YT 2=y b
mRNA 28 L5 7 oy BEAKRE D5 L4t
MR CRANTTRE R B R E N HIBE A D 7 n
YU bTO L ERLIG

Z £®

WE, THIROMEBEREALER IR CEMTH 5D,
ABEICR L MBEEARE I EBOEMROERT
HEMICHEH LTV 288700 Th ) ABITHEAL
TH 5,

Z OYEE TR OMBERE E EFE v TT
9o —77, SRREMARE~O X ¥ 5 Y —DFERIEIEI A
FTO X v X0V FLEBET S ZLITX DT I
EREITH D mRNAZDOFEARZ 7y 2L vF %
WL TIT 2 B Tz RN £ 5 D URREME ~ D A DS
THETH D, ZOBRADE—F — KT 4 7 HAIIFRE
AR~ O EARFICEGICHER ¥ v €7 ) -0 4
H&Eh 3 enihed, FERLVARITH S,

FRARETE, BADDOENMEECEVT T X
FovrFa—TEEE{FHLTV RV ENRE
CREDBEUMIE L A E L, BRI S 72 D OFEE
ARBHD TREL TV 5, ZOBMEERIS 7Y OF
ABRIEBE2ITRLECD=A4 7 ) »OERVEX
Bz rizky 46nl/8 25 5nl/f) BEETESIC
x5z ERHED,

T OEAFEBORE AL L TRIFRM OB E
D 7ed DEFOBIEL BRI X E, Yoy > BE)
EEICL->THITHZENTESD, HE 1lmm &
BEDUIEHEIE 2 O 72D IEFBIC X > Th3ELE %
RCTHD 9, LD, FEIOIE ) B A flghE
Dbz, i, FRIEEEERY v v X EHCTT
STV HREREETRTIZLICEY, XV RA
— A% ¥ ©F7 Y — DI~ DOREFATFHE2 S L

N,

ZDEEY N TEA L mRNA ERHED 7 A
A RNA B XUOMEYES X Y 5k poly (A)'RNA
THDHN, FAEBLEZ zhbd mRNA 3£T77Y
Fr ANV IR BEICEHREI N, 272
TMV-RNA & BMV-RNA OFERCHBA L LB Y
URREAIAEIZ X - TIXBEERICE L7 mRNA L% 5 T
v mRNA BEETHEHITHY, FUHEY RNA
<1 TMV-RNA ¥ BMV-RNA X Y SREAERIC I8
TV BLERENZ, oMoy mRNA 0%
BB HRIET D LY -7, 72 Ru-
BisCO /N7 2= FOEERT LY D@ Y, EHER
TRARTEEREERI NIEY & v~ 7 BOFTERED
TrtL S LREETHD T LATREN T,

FTTY Y AT AUIRREEA~D A A P =
rvavitEB 2R yBEAR TR, INERER
BRARMER T A ¥ — bRE V2 HELY, REME
B R pIEO BRSNS . DD, HNErLD
mRNA OEAL IFRMaEE o & v 2 BEAKR
T 2RISR E RS v, PR EECS 2 v
N7 BERRTIEER, SR oA X D NTEE
DEURIBOESHERPIHES NS & vV EBE
R eHc & T+ %, %72, 45k mRNA #EA
LT ZL 0EHENERD 7 28 AL SDS-
PAGE SO TAY FRELD D FTLLAKS
N32 RN BORIENELCEERD S, Ll
FE2 L 3 TRLEL D CSRIEOAEELKE & %
DINART T T 4 BABELTILIZE 2T, W
DA MRNA 1033 & v R 2 BESRIZOVT
FOEESREFERTDH ZENFETH D Z EBHL M
WT&E7,

PLl, A#EGCEd U iz MEEAEE AV
LI XY 7T 7Y B X H = VIRRRESR THEMTE
mRNA ORE, FICHEDES 7 BO EGRICHE
5, X ORI A S ITITRA D Z L& h
720

2

3

ARFREITHICHT2Y, TMV-RNA ¢ BMV-RNA
B & Tl v e sl RS R A Y R B3
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Abbreviations
BMV brome mosaic virus RuBisCO Riburose 1,5 bisphosphate Carboxylase/
dpm decay per minute Oxygenase
DNA deoxyribonucleic acid SDS Sodium dodecyl sulfate
mRNA  messenger ribouncleic acid T™V tobacco mosaic virus
Poly(A)* poly adenylic acid DTT Dithiothreitol
RNasin  Ribonuclease inhibitor MeOH Methanol

Summary

A simplified and convenient microinjection sys-
tem to inject cell components such as DNA and
RNA into Xenopus oocytes was devised and
constructed. By use of this system, RNAs of
plants were injected into Xenopus oocytes, then
their protein syntheses were examined. Tobacco

mosaic virus RNA, brome mosaic virus RNA, rice

glutelin precusor mRNA, and pea Riburose 1,5bis-
phosphate carboxylase mRNA were faithfully trans-
lated. The nature of the synthesized polypeptide
was confirmed by fluorography using sodium dode-
cyl sulfate polyacrylamide gel electrophoresis

(SDS-PAGE) and immunoelctrophoresis.



