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Expression of Creatine Isoenzyme During Qogenesis and Embryogenesis
in the Mouse: Evolutionary Point of View

AR ew w3agd Chung Wha Lee

The guanidino kinases mediate the reversible phosphotransferase reaction between
adenine nucleotides and certain guanidine compounds, each enzyme being highly specific
with respect to the guanidino substrate. Arginine kinase (EC 2.7.33; AK), the predo-
minant form of the enzyme in invertebrates, utilizes L-arginine as the phosphateacceptor
from ATP. In vertebrates, creatine is the phosphoacceptor, the reaction being mediated by
creatine kinase (EC 2.7.3.2; CK). A variety of guanidino kinases occur in invertebrates
as minor variants of this pattern. The physiological function of these enzymes seems to
be to store metabolic energy as guanidiniumphosphates and regenerate ATP during periods
of energy demand. The evolutionary transition from AK to CK seems to have occurred
in a group of echinoidea. Thus, in the muscles of echinoidea both AK and CK, as well
as the corresponding phosphagens phosphorylarginine(PA) and phosphocreatine (PCr)
coexist. Studies with gametes of these animals have demonstrated that AK and PA are
localized in the egg whereas CK and PCr are found only in the sperm. Phylogenetic
changes among the vetebrates have resulted in the convergence of the numerous isoenzy-
mes of CK found in the lower vertebrates to two well-defined forms in the mammals (a
muscle-type MM and brain-type BB homodimers) and the formation of hybrid MB in the
myocardium. In some mammals the heart and brain have been shown to contain a basic
form of CK bound to the inner membane of the mitochondria. Development-associated
changes of CK in the mammals have been studied in relatively advanced stages of em-
bryogenesis, the main focus being on the isoenzyme transitions accompanying differen-
tiation of skeletal, myocardial and brain tissues.

In order to examine further expression of this isozyme from the evolutionary point of
view, the changes in CK activity during growth and maturation of mouse cocyte and
during development of the preimplantation embryo were studied.

After obtaining the mouse cocytes from 7- to 22 day old Swiss albino mice, freshly
collected or frozen oocytes and fertilized eggs were overlaid with Tris buffer and enzymes

were released by three cycles of freeze-thawing for the spectrophotometric determination.
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It was found that cocytes in the growth phase and obtained from mice 7 days old
contained significant CK activity amounting to 0.006 nmole/min/oocyte. The enzyme
increased progressively during oocyte growth. The eight-cell embryo had the highest CK
activity of all the different devclopmental stages studied. Between the eight-cell stage and
the blastocyst a major decline of CK activity occurs.

It would be of interest to study the transition of isozymes beyond the blastocyst stage,
and evaluate how closely the principle of recapitulation is manifested in the embryo of a

mammal.
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el BB Jjgs A-&skel @, abiskgch

zujg|el XA 2 AMSES et UM ] HEN 2t AT

Tz AEgda FF5A - qldT
198241 A7 5 e AdAgre A AAG 2 Zz9le] (Drosophila melanogaster) o)
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2ok Ak AAA EAASet wlwd w AAAA stabledlt A& FA w9l
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1 1389 Bk 2 k¥ BOECA 179 EETS sk MmN BRE R
B 0|5 F Mdh-2, Ldh-1, Ldh-2, Idh-1, Idh-2, Adh, Aco-3, Ab 2 Got-19] 9ffF
{873 monomorphicsl = (53%), Mdh-1, Pgm, Pgi, Mpi, Pept, Est-2, Got-2 H
6pgde] 8fF 3T polymorphicstglct (47%). % #EERS) 44y % polymorphism (P)
o 0.3249 2 heterozygosity= Hp=0.473, Hc=0.04962.54 o] 3t HFF=o Figih
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Bleeker (1860)% Culter leucisculusZ type specimen© 2 3lo] Hemiculterf§ o 2 WEA 71
u} 9l 01} Oshima (1919)% Hemiculter kneri%- type specimeno 23} Cultriculusf5-2 BIE
Fged, ERIAE ol RAe wolsd AFAX CultriculusBHg A stk (WH,
1939; £, 1977). =1} Berg (1909, 1949)+ Hemiculter leucisculus$} Cultriculus kneri=
FA—fEQ S sl st v Yol A, mHelA A E7hA e Cultriculus kneriv
Hemiculter leucisculus®] junior synonymo] g3t v}, &= ZEILES] FEN) el A £
Hemiculter[§ 1038 A9 SHmEel HlgsS WES ERAEc s Mafsldd MR,
Hfe BE RS Hemiculter eigenmanni Jordan et METZ, 1913 (X)) % FE= 3t
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Mori (1934) = Saurogobio, Microphysogobio 31 Gobiobotia 3JB-S 5-o} Gobiobotinae (% 4+
AP E AlES %, BNl A= obA A old B &imel §lA 2, Ramaswami (1955)
¢} Banarescu and Nalbant (1965, 1973)3 Gobiobotinae®] 2 & B2 Gobioninae (%o %
Aol EaAA FRst ghey. A Pl A=, Microphysogobiolf§ el 2%} Gobioninae
9] o8] fHo) EAS clearing and staining method (Taylor, 1967)o] & 3te] BEFL
o2 A sgw vl, Microphysogobiolg el second preethmoid cartilage, median rostral
process, prevomer, lateral ethmoid, palatinel] ¢l ¥ lacrimal process, frontal-pariatal region,
supra orbital 259 #584° Ramaswami (1955)7} #4:8t Pseudogobio-Saurogobio-Abbottina
groupa} Aol —3stsr  qlry] wlitol, Microphysogobiofi2- Gobioninaeo]] Z 317l = o]
sk v
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Agd st A AEFE o F 4

19801 -8 1982l 7% A F Aol A W& A & Flo] EAsL A Ascogaster formo-
sensis Sonan (1932) 9] 1 ] ]»‘7 -3} Ascogaster n. sp.@] A& ofu]Zo] kA w Q]
= st deh,
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19681 -] 19837k et A A AR Age s Al e s FEasel n
AT WS 54 - i A2 AR 6% 135) Ysigone eld na.
] ol &= Gnorimosphaeromas 1%, Dynoides% 1% 5 259 il 2 Lid#kfE (Gnorimo-
sphaeroma chinense Tattersallz} Duynoides brevispina Bruce)o] E8tsjo] glom, BEFLHEAL
Z Mol o] #Aelx] %3t Dynamenella nipponica (Nishimura) & ofspd #FEE bd«#
SWEE BE 75 4%l ¥elA Aol

Subfamily Cassidinae
Gnorimosphaeroma ovatum (Gurjanova)

Gnorimosphaeroma rayi Hoestlandt

[

Gnorimosphaeroma sp. nov.

Gnorimosphaeroma chinense (Tattersall)

S

Gnorimosphaeroma latum Nishimura



6. Leptosphaeroma gottschei Hilgendorf
Subfamily Dynameninae

7. Holotelson tuberculatus Richardson
Subfamily Sphaeromatinae

8. Cymodoce japonica Richardson

9. Cymodoce acuta Richardson

10. Dynoides dentisinus Shen

11. Dynoides sp. nov.

12. Dynoides brevispina Bruce

13. Sphaeroma sieboldii Dollfus

Two unrecorded species of Korean Spiders (St=4t 7oje
2001 7| B0 et 1)
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1982:d 2958 1984 19704 FRHE LTS24 AN £ AR 2o}
¥ (erown)el ) ANR Av|F-E HF FeG A5t 239 w7 5Fe] BA o,
w2k A 7R E A4 A F-= 40 families, 165 genera, 423 species ¢ -=H)
(1) Theridiidae (sLw}Awl3})9] Crustulina sticta (O.P. Cambridge),
(2) Salticidae (7+%&A =) 3) 2] Euophrys frontalis (Walckenaer)2 ¥ 3 7)Ao =4 166
Genera, 425 speciesr} =] ¢l t}.
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(1) Temik A==

(@) &7t FAA

(3) Vinyl mulching = <

(4) 9]z x9 (control area)
A A AEF5ESE EF Atz 13nzz Av e S35 aA g

A 2ARAGF vlmxgoe] AMAFvt e £ vl Bz veix A9 v A
E 29

AAdEzE 69, 79, 8¢, 9¥o] AY wekz, 1249, 19, 290] Ad AU

& Eu 690lE Temik AFA Gz FAAF 19, FTF 11, T2 FAAAAAE
EAA G 220, F5 222 ey
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1. fHAel k3t %Fﬁ%:ﬁv}ff-%A M RS 18 BEAEC 10°C Bkl 373 9H -
B A BIRMEAS fAFR S 16°C Bkl 35 2001 AL BiiR wekeh = 40
MAU-E H-3sk *»H“ - YR 5}3 e Bkstel 5 FA07EA &v-FHie] Binids
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2. Kol #845 @ Al Rl @S 14F 49 = AwHE 12/e] ArlEd= :»W
Zol Ay TAvlE A Atk (ZFE2]) Ghabiol A Shins wie o, = A
Bole % AR E Bz A BEHA 2oz v Alkel A &
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