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=8 F BN R
. BiaxFIEREPINRESZEZRNER"
KR THA REA B Ak

(PMEMZEEENTF, 5

RE A IEPREEE (mRNA) TEARRA BN B S AT, J% mRNA
SRR BERE R, WERERRKRI: —REHNRS REF, EREREFDEENE#HE
PR, (A5 R, W BESMEE KAREH, BERTDERRE (BFRH),
AT BREE R 8 mRNA 7k A PREE Bk = Ao 0 S R B e BELh v AR 4% 5 K18 HY mRNA
REEH P BRIV

MR TG ROPTRI R #AIIE mRNA BRI NERS AT RBREAD, X
MM mRNA FOfE A, R AAFEER mRNA BIFREARKEUCAS HEFEWR
TR EHABET L BRERNREER AR X, W S BB RENE R

WS EER AR, NEIT—ELRERZH, BLHERTURIIX—HiY.

HEE AR L e, ARSI EERY DNA 1 mRNA yEA S AT
R EERNEES AT RN EE, BREERAT R, HOERANE, MwihAh,
KigZ DNA B2 mRNA,#BEI#PH DNA ik EER.

MmEATER— R ER™, AU S A0 RS0 #OHRWF g, hafPUAEXAB
F— I R A, LRI, UGBS, ER TR S SR W R A
23K 10 “ YT N - 3 ETBR BT o

RLBAEA,EHE mRNA RMIREEA N EZEEANHEPIIARR L B8
e, BE RGBT RSN RO R, EE RS0 REERINME, KiERSEW
B S A R FEFIER

LRR BT E R, ARifn, MIX LRI ENERKEE, mRNA F£ITHEY
TERNLE, B T B RN, Mg DNA R EERRXAFTRREREIN, 8EREHR
M TRERI B2, X B A T BT R —/N R

—., Mk b B

LR

&4 (Carassius auratus) ERE AEB.BRE=AFEM4a.

* RER A EVAAERIMRES 1303 5,
R B 1986 43 A 3 Ho
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2. B8

i R 68 5 U0 8L BB (mRNA), B8 mRNA BEdrhERZR L
BEYFRIELN. mRNA (UHERETERSCE 1], (3], AN, A Holtfreter ¥
AR 120 OD/mlL, ARG, BT —15——20°C K-, & Fo

3. RS

BERBER, FHE, IHETATEE. BE, AETHEWE, HFrEE
Holtfreter i, &R . BRERESFTAMARMFEAR, WIXHEIL,

4. 5%

LR WE Do @ mRNA —RES . XEHIFH 10 H, R L BN KIS
FHEH—Ro @ mRNA ESEN, XHHH 5 A, FAEH-REBHRASE,

ERREZR 21—25CERNEE 6d 8 4d J&, EREE THIHT NRRH BHENEK
2, REMGI BT,

xR 4aE R

1. mRNA —iEs(LE D

B 34y 10 4, R EA A MA(—ARES, B—HEMNKER mRNA), H
AR F R E BN o HEHMAL BRARSHN I ARSI, HREBEATIEE D,
BHFE, BRENHASBEA 1 X 107'ml 1 1 X 107ml 4b, HEZASIPTEA
7.6 X 1077—2.0 X 10™°ml,

B—H, RO TFo LS 245 N ENRBROBT), FENSHEAR 148 B, Hip
123 BANBHE(S AR 83.1%), 25 BAME(L 169%), LRASREHNTRA
e REE(Z R 510 BRIE.7.1%:8%,5.1%; B, 3.6 ERFDEERK
T, 224 290, 2> 10(1.96))(BERZERFEFRE), EULREBEN.

FETH, 2—4 WA H. 206 ANMESEER T4, 8 125 B4, Hho3 R NEH(A
744%), 32 REERHE(S 25.6%) X—HBRBHINMFLE —HH5, W mRNA
HASEED, EFEANHE S B EENER.

F= WM. EH,8- . B EMRENERR =0, =& 182 HNE8F,105
MNEBRS A, Hd 24 BABESE(ESI AN 22.9%), KHBURE L E—HO S, LLE
. TOHREE Ko :

FXREABHFERBRRREH. WELHEEAN 74 BRIS8 B, Hh &, 5l
Z4R(H51%), GEAT. LR, ERFNKET, REHARSEERH L
T, BB R R R, N FIEN mRNA RE R4 0,

FENEFEABGE 22 8o HWARS: —HEHEN 1 X 107ml; 5—4H 1 X
107ml, WERENEMLU ERENS, BE 27 BNATENE 23 B(485.2%),
EA 4 B(E 148%)058, 15 B/AahB 4 BRREMA(E 267%)0

THRRA, EAERREARAEREERRE T, ERENSILERLEEER, Kl
# mRNA WER, AEFRE LR,

BT FTEEFEE mRNA R 1—440a HIER T, e S 304 A, RESAHE
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1 B, KR s REREK, 403 0.9%, B4 /ER mRNA REAEFES 4
BRENER:RE, AEHE R, Eh R e 5 SR 5.3%.

2. mRNA E&Es(LE 2)

BRT-3E4> 5 A, Kb — 00 4, R4t mRNA; HE R AERFEN R B, 7E
EREDLROESES e BNNTFEREHEN 7.6 X 107—2.0 X 107'ml, ZREHE
X 3 T L RE VU AR & R o VRS EBAL, BB —RIEA RS Y, HE&kY
EASNEE S

B, —RIES . N 35 MIF, P RERGANE 26 B, 24 BENEH(S
eSS 92.3%), BRRREME. by RAR & — Mo

R, ZRESEH EHIAWTF, Boa 128, Hh7EBAWRESE (5
58.3%),5 BAMRBEE(S 41.7%) LRARIANBESHHANBRLR, HFRHENE
R~ EBKAZEGEM mRNA FI&, LR R BB RITE. SRERHE, JL
REHBEFOE—REA ERBENRBREFTETESRITIEL,

R A, MEARESES o FHIEN 38 MF143 A I8F . WEFBEWAD DB
24 BRI 18 B, Hrh R s, B E 4 7 B(i5 29.2%), 58 5 B(27.8 %) KP4 28
B B R W, 4SRN R, 75 R BB IR S R AR o

#2 H&HT mRNA £435846KAMIEREOEL

Tab. 2 Changes of the caudal fin induced with carp eggs-mRNA injecting goldfish
embryos successively

il 51 — - = u o
* o B —REA | BWEA | F-WEA | E—REA | ¥ R
8-41 M FEREA BREA BIREA
. BIREA | BIREA | BSREA ‘
F 1/3 mrgEA | mmxEa | FERD
THa%R ERREA
P4 IR 35 25 38 43
26 12 24 18 355
S EEER
ElE 100 100 100 100 100
B % 24 7 17 13 333
N B A
B 92.3 58.3 70.8 72.2 93.8
B # 2 5 7 5 22
BB A
A8 7.7 41.7 29.2 27.8 6.2

1. mRNA E5IF P {E B

= EHEe

SMEAE BARRERRR (mRNA) 7ESR 4 e B i, EESMAAIEE TARDBIIED ™,

SH R, mRNA 7ESR R EIE %, P AFES Mo ML mRNA BEICAKFREY
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s S, T RO AR R o

BRI, WAIREPE mRNA EREaLE, KARENEEL R REE.
EABRRAERNB LR P ER TRIE, XREFWEL HENSEERER, A XHFAER
FEIS o HATLLAL, PR BTSRRI ERRNS R

EHEHING, mRNA @SN DNA REER, XE—MTERNER. &K
i, AT, HVE FBLEE R HER A B—F T s p e, RE R oR i a9 3 i
VIR, FBR R R HAER:

(1) ABER/NFER mRNA FEARGAFRRPEROER S, MEERRENE R K
FEOEH, EEERDEGRARRER IR E2E —BoER BB, BAHRKE, T
BEREBR, FEFEHEAR LB T EXFER T, mRNA BARKA RS R
BEABAN B2 PR BEERERN. Bit, IUEREERS —BREREAN.

(2) RIERT—RBXEHEREY: IRPEFEERHNBHEEREESN “RAYTHE
T, REZMEIGEX MY RORTET), B L ERRERE R

ET ERINR, 3 mRNA $ERERENT ST SME mRNA ZE5RF AR
FUT g, MEETRE EER mRNA BIFREARLREUCASEHEZMWR T
RTEHNREENLEW RATET", ENREENARERRE, FERRENE
o BET/FRERBRZEEA REHIAR, BZEA“HTHEF EREBRE TR
BRI BOFEEWRR. S XABEAG, EETEREKRELSHIABRE, XEh
TARKENES R, F— M EREHA BT T B ETEF IR,

2. mRNA #ZBBF Pk RER

(D) BEENRHERBRESH S, mRNA LAREEY, KEEHED mRNA AR,
A58 RHE R

(2) EAEERLLEARED, FHRESEREHANTE, EXE—ENERN
WMZwIES, RUESHER L EHE,

(3) BEEMKRIES .. AR/ NFIER mRNA,RE DS PG BT R, R
AR E A R 2 —E B R o

g2 £ X #&
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STUDIES ON THE FORMATION OF SINGLE CAUDAL FIN OF
CARSSIUS AURATUS 1. THE EFFECT OF CARP EGG-
mRNA ON THE DEVELOPMENT OF THE
GOLDFISH EMBRYO*

Cai Nan’er, Yu Fucai, Wu Xianhan, Xu Quanhan and Xu Yongli

(Institure of Oceanology, Academia Sinica, Qingdao)

ABSTRACT

Poly (A) mRNA obtained from carp eggs was injected into goldfish embryo at different
developmental stages to study the effect of the mRNA on the caudal fin development. The
experiment consisted of two parts:

I. Microinjection of mRNA was made only once. The fertilized but uncleaved eggs were
injected with carp egg-mRNA in the blastoderms, while all the other embryos were injected in
the yolk sacs. The experimental result demonstrated that (1) the caudal fin transformation from
the double to the single occurred in the embryos injected with the mRNA at l-cell stage and in
those injected with the mRNA at gastrula stage, or even at the auditory vesicle forming stage;
(2) the embryos introduced the mRNA into the yolk sacs gave rise to more single caudal fin
goldfish than those introduced the mRNA into the blastoderm.

II. Microinjection of mRNA was made several times. Some embryos were successively in-
jected three times, some four times, and some five. It showed that the embryos injected with
the mRNA successively formed more larva fish with single caudal fin than those injected with
the mRNA only once.

The available data show that the carp egg-mRNA did induce the transformation of caudal
fin from double to single in the goldfish. The foreign mRNA did not influence the host nu-
cleus, but, by translating into new proteins in the cytoplasm, it interferes in the factor regulat-
ed the double formation, resulting in the single caudal fin formation.

* Contribution No, 1303 from the Institute of QOceanology, Academia Sinica.



