A EHEHZFHS [XEEOKRMBEDE - INAI N =
S IR ip-4 0 W © R X B A 0 FE R MER4we
o e ¢ O

FERZ OR v MU' AN AN T2 RIERQ HEE OEERIE Qe XieE (| B S < o MEVKLR
@) QRMEIDON < n MEROHEUSOE AN A N\ — RS b BT Q MK © #4n R MEIK B Y
EHIAe A R P D DN QBN R0 Q PRI NROXIER (x4 8 MVE) BOMN TR NN QRIm 4y
Db RN-HRP QRN HIO VRIS O 550°

K TR0 | VDY R0 sore M N SR SRR S R B K- iR i K BV U S PR 20 QR
M IR ] VP HEBIRELES” L KD ~ 2 QBN BHO UVNOOWHENRARY S 48 NENZO
£ 4R0° .

REELN O VREKPERFE R. W, Atkinson %7 X0 | ‘&40 8 Q Bl M0 v 1 U Ngm Sy’
CEORBENEE L (| X<K])° VYOI OERLIEEQIEH N 8 51 © KBTI U410 1) 'S R YEM AN B 1)
40 WRENR KRV EEUR LT U OB EXR N BRI A QK ERIREN M <0 AR BRIV R

11



111

. m . R 2R VoY BEHQYE-LL 08

T R AT
m 59 m 3 > AR 5 0 28§ IR SRR 8
- mm s B T & ¥ CRBUEEEQEREDVWRNES LN
shr 31 558 w NS A MEQK vk N D ¥ QBN
gL g 2 fo2 R EEOLR ORNREDY KoK Kl
) S /_\\ S ERR TRECEMNES OREE (ds
M:ﬁ w Wﬁw pergillus oryzae) © B¥RHE JibiHA~@1I\
, H T MEAR KULORENNEY e BE
: o m_ %m SENEIDT 5D A IHEN O VVOKRES
2§ ! X " my muum HREENRESY Y QO BHENRO L 1
/, ;m .wv..m } M m . MMM D SN TX&# ) (Hiochic Acid) ~udssg
T H NW mmxlww mfmy 1 t#vﬂoﬂ?uwﬂﬁpm%m,axﬂ@k%%@
Q £ ok £8 I3 ¥ p  EENROANSUSOY DRNHSmKE
e QIREN R IOIHERD Misk-H N R 10 R



QRSN T V-2 Y wEiE QO REBMIIED {2°

EROXEHMORKL O 2P BN x=>RQ K. Folkers 0% N LAV QIKBRMEN (UGF) QRN 12
SP0OAN K - HERKLO | EORBENRES 1) Q-2 Q3R 08 O miliK O r MY IR Q1910 1)
REERT M T n ME | (Mevalonic Acid) VIS £2° WO REAXKEVE | RVCUAVRAFRI S
QW HEHAMEKIE- VI L Q NI R VB N O W R Um0 R 420 NI (] fRIF) (’B-)°
KEE (o ME) 27 VORREEUE ROOHIPERCERVL S FHEN L S VRAROERAEHY &
AR N OHOBHEOL A WON XL L NBOEANHS” KADAIDN KNI A% N v’
REBNTET KED LN MEREYIE-2KVEREMIOT DN D A v ORI XKES (x4 8 MED) Y
RN R HECCRAV OERFIM 4 CVE RN £ £° U RO QERN o F. Lynen, K. Bloch, J. W.
Cornforth « @ N —*( R X HT N H D 42 0) V-2 HIZRT K )0 KNI Q dRI'A Y Q FWHI N H4--2 Q VI adr0°
VOKHERZME D NEOKEE (<0 x M) VIR L VY XISHR NI O U Q IRIRMITER O LI W QKBR
REGEENVSUHSPNY AN IATERIEROEADIN =R (BIRRTIN—R) VAV e
Eagdd (EHRNE° WRVEEKOVEKORAVOERNN 4o EHRES L HUR O MK M a@Eo *
AN AN~ RIS VORFNY O 5\ EEROBEENERRPARCY N hi=aa R D i Q MR N RIb 404
BN 2 W EER A U AVREHIU R Y 5r0°RT HER-XIHEEERECH: =1 D N — 'Y M= R D #duig
M ERUPA1Q 1) AR S ¢ R PREER - 42°

1



Q
- OH OH N
H A
NH\ o)t ioH 97N
Q

c o]
NHCUCH:
Q ° OH OH
HOH:C OH
OH . .
Tunicamycin V'
N \A/\ E .
~OH
VA
\ o o~ y N)B
Bolp o _o-ilod M OTN
ol- o—RZ " P o
\\O i \/
NHCCH; O
O n
o OH OH
HOHC oH
OH
UDP-GlcNAc

®I2 Tunicamycin pfb¥RisEefix 7 V45 F UDP-N-7
FLTAIY I VR FY 3 -0 vEOEEL
O

UDP-N-acetylglucosamine

Paly prenal-P
UDP-N-acetylmuramylpentapeptide

[Dolichol-P ]
Undecaprenol-P
==== TUNICAMYCIN

!

Poly prenol-PP-N-acetylglucosamine
Poly prenol-PP-N-acetylmuramylpentapeptide

Glycoprotein Peptidoglycan Teichoic acid  Gly inoglycan
Animals Bacteria Bacteria Animals

Plants

Yeasts

K8 ®YFL/~ABHETIHAEECERSRD
Tunicamyein iz k 2808

=R



B

S (snoyluednsosk] sa0£ui0}

D_OEE—UDP-GKCNAc

Tunicamycin
T Tt

Dol-PP-GlcNAc
UDP.-GleNAc

upp
Dol-PP-(GleNAc):
5 GDP-Man

5GDP
Dol-PP-(GlcNAc):(Man)s

4 Dol-P-Man 4 GDP
bd- Dol-P -—J:L GDP-Man
Dol-PP-(GleNAc)2(Man)s
1~3 Dol-P-Glc 1~3 UDP
Kj‘ 1~3.Dal-P —I1~3 UDP-Gle
Dal-PP-(GlcNAc):(Man)s (Gle) 1~

Polypeptide-Asn j
Dol-PP

Polypeptide-Asn-(GlcNAc)2 (Man)s (Glc) 1~

H4 RV — LB 2BEEEOBYEERD
Tunicamyein iz X 25

L s & & 5 HE 7 O 2D @
;gxﬁﬂﬂ%@x’.%:@vv:jh@
B w385 ®e4E 0 LET
kﬁzé}}@k@%ﬁlf:_‘%
L 3 = £ & @& B R » 28 2 &
T B 1 o#mYy b oMy o0 N
g B EFE ke LEN Y
ﬁbwsﬁ@‘%fa@i’%@@g
g T AV B AT EW T B,
A}bzvt%%fgﬁmbﬁﬁ%
A/ ° B 4 B M #E 2 %

I E v B % R B & & % 5 R
SR < — % o F #H U B L

N (uodureotuny) [« ¢\
4% 0N R MSERO A



I K

YR AON TR P FD D NRES KBRS NDRT A IR DN AR RN MROEREH 60
S A NS O UAUNBOAN D (o) UOUN IR YT D QEEFEER RaN N~ VR
QLI © #4 NVE I QO R AL 0% AT A N — JEMEK QIR QB Q L NE L YV ERE N EH e
NERIOH (Ko - 9)° 1) QO SHESSEHERE N2 Q BEKHVRORY S8R 0 R RN
AEIK A D RREAEAND N~ 2R DBV OB FEREVESSY Srou vy BROENEMERMER-®
PEKKS (RoHE)°

EEAN IR P DD QUSHIHY 0 SV SRR CERIEVOKEERY 4" NE20RMTIKOXEOR
RS 8.0 EE BH KREULERO WY ORERENR F e UV BECEELEKOREN SRS
PN TR P D MESHQREE RO S N N — VAT O 0 U NRE S H° MUERERCEE N
HOEBYINGQ NN EREDQTENLZEMUEEFeUN VO HAREORI L -2EKLRT NI 1)
AT A AUES IR BN IEE & 500°

NR YD N IV QEmQEaHIHED S SIHEIIE Q B O HUREMXD VY O BRACORR REIKE
01 M R~ QRN HHRDLN” B Q #IOBVEROERNKVE S 00 Ha 4o’ 5 QLR RK
NEEO UEXSEEHEE Y HOOKENHD ) Qo fEOOKEREBLO? QW0 W~ NEHEREN»
QA HE R NI NRROE Y L SHEERE N WEEH 0RO eREURPAKEOL-L2Q UL LY
R0 AP IR O 506°



=4H ?E@W%ik%%@%ﬁ:ibﬂﬁ@@%&ﬂ%@ B NI i QEEH VRO L M
N ofbE 00 M K- Q 1 Koav S i1 N4 eI U2 7 K Kih 20 QO AN D v e QuigiizE
RUYESMVVORENE S 220 P5Q0° WONUN TR P DD QMY v HRR[/ESTNA N — Ao

Rl

i

BSE MBI U U NRE D RN R0 2N D N — 2R R0 BTSN © 41404% O BR U e S By
A WALV ORE N S o BRHE - OBEEY | RRENEEOL-20 i0e°

17 HE LN mg

(=] X (2 ME) QBUE =N D N — 2 Q4

n

1. On a new growth factor for Hiochi-bacteria. Presented by Sakaguchi, K. at the Annual Meeting
of the Brewers Association, June 1956, Annual Report of Brewer’s Research, 11, 108 (1956).
Hiochic acid, a new growth factor for Lactobacillus homohiochii and Lactobacillus heterohiochii.
Tamura, G., J. Gen. Appl. Microbiol., 2, 431-434 (1956).

Further studies on the chemical structure of hiochic acid. Tamura, G., Bull. Agric. Chem. Soc.
Japan, 21, 202-203 (1957).

4. Studies on hiochic acid, a new growth factor for Hiochi-bacteria. Part 2. Isolation of hiochic
acid, Tamura, G., J. Agric. Chem, Soc. Japan, 32, 707-713 (1958).

Studies on hiochic acid, a new growth factor for Hiochi-bacteria. Part 4. Determination of struc-
ture of hiochic acid. Tamura, G., J. Agric. Chem. Soc. Japan, 32, 783-790 (1958).

Identity of mevalonic and hiochic acids. Tamura, G. and Folkers, K., J. Org. Chem., 23, 772(1958).

I



7

{.

8.

i<

Production of mevalonic acid by fermentation. Tamura, G., Ando, K., Kodama, K. and Arima,
K., Appl. Microbiol., 16, 966-972 (1968).

Incorporation of mevalonic acid into a lipid intermediate in cell wall synthesis and nucleic acid
fraction by Lactobacillus heterohiochii. Yoshiyama, Y., Arima, K., Matsuhashi, M. and Tamura,
G., Agric. Biol. Chem., 37, 1573-1577 (1973).

(=] N RPN DD QEM LmyBOEC WdaEEH

9.

10.

11.

12.

13.

14.

Tunicamycin, a new antibiotic. I. Isolation and characterization of tunicamycin. Takatsuki, A.,
Arima, K. and Tamura, G., J. Antibiot., 24, 215-223 (1971).

Tunicamycin, a new antibiotic. II. Some biological properties of the antiviral activity of tunica-
mycin. Takatsuki, A. and Tamura, G., J. Antibiot., 24, 224-231 (1971).

Tunicamycin, a new antibiotic. IIL Reversal of the antiviral activity of tunicamycin by amino-
sugars and their derivatives. Takatsuki, A. and Tamura, G., J. Antibiot., 24, 232-238 (1971).
Effect of tunicamycin on the synthesis of macromolecules in cultures of chick embryo fibroblasts
infected with Newcastle disease virus. Takatsuki, A. and Tamura, G., J. Antibiot., 24, 785-794
(1971).

Tiffect of tunicamycin on microorganisms: Morphological changes and degradation of RNA and
DNA induced by tunicamycin. Takatsuki, A, Shimizu, K. and Tamura, G., J. Antibiot., 25, 75~

.85 (1972).

Preferential incorporation of tunicamycin, an antiviral antibiotic containing glucosamine, into



15.

16.

17.

18.

19.

20.

21.

22,

the cell membranes. Takatsuki, A. and Tamura, G., J. Antibiot., 25, 362-364 (1972).

Inhibition of biosynthesis of polyisoprenol sugars in chick embryo microsome by tunicamycin.
Takatsuki, A., Kohno, K. and Tamura, G., Agric. Biol. Chem., 39, 2089-2091 (1975).
Tunicamycin inhibits the formation of lipid intermediate in cell-free peptidoglycan synthesis of
bacteria. - Tamura, G., Sasaki, T., Matsuhashi, M., Takatsuki, A. and Yamasaki, M., Agric. Biol.
Chem., 40, 447-449 (1976).

Formation of fungal multinuclear giant cells by tunicamycin. Katoh, Y., Kuninaka, A., Yoshino,
H., Takatsuki, A., Yamasaki, M., and Tamura, G., J. Gen. Appl. Microbiol., 22, 247-258 (1976).
Hyperproductivity of extracellular a-amylase by a tunicamycin resistant mutant of Bacillus sub-
tilis. Sasaki, T., Yamasaki, M., Maruo, B., Yoneda, Y., Yamane, K., Takatsuki, A. and Tamura,
G., Biochem. Biophys. Res. Comm., 70, 125-131 (1976).

The structure of tunicaminyl uracil, a degradation product of tunicamycin. Ito, T., Kodama, Y.,
Kawamura, K., Suzuki, K., Takatsuki, A. and Tamura, G., Agric. Biol. Chem., 41, 23032305 (1977).
The structure of tunicamycin. Takatsuki, A., Kawamura, K., Okina, M., Kodama, Y., Ito, T. and
Tamura, G., Agric. Biol. Chem., 41, 2307-2309 (1977).

Hypersensitivity of SV40-transformed cells to the action of tunicamycin., Takatsuki, A., Mune-
kata, M., Nishimura, M., Kohno, K., Onodera, K. and Tamura, G., Agric. Biol. Chem., 41, 1831~
1834 (1977).

Inhibition of heparan sulfate biosynthesis in cultures of chick embryo fibroblasts by tunicamycin
and formation of lipid-linked gluculonic acid in chick embryo microsomes. Takatsuki, A., Fukui,

BN



23.

24.

25.

26.

27.

28.

29.

110

Y. and Tamura, G., Agric. Biol. Chem., 42, 1621-1623 (1978).

Scanning electron microscopy of giant cells of Penicillium citrinum. Katoh, Y., Kuninaka, A.,
Yoshino, H., Takatsuki, A., Yamasaki, M. and Tamura, G., J. Gen. Appl. Microbiol., 24, 233-239
(1978).

Tunicamycin-resistant mutants and chromosomal locations of mutational sites in Bacillus subtilis.
Nomura, S., Yamane, K., Sasaki, T., Yamasaki, M., Tamura, G. and Maruo, B., J. Bacteriol., 136,
818-821 (1978).

Structure determination of tunicaminyl uracil, a degradation product of tunicamycin. Ito, T.,
Kodama, Y., Kawamura, K., Suzuki, K., Takatsuki, A. and Tamura, G., Agric. Biol. Chem., 43, 1187-
1195 (1979).

Effect of tunicamycin on cell growth and morphology of non-transformed and transformed cell
lines. Kohno, K., Hiragun, A., Mitsui, H., Takatsuki, A. and Tamura, G., Agric. Biol. Chem., 43,
1553-1561 (1979).

Altered molecular structure of HLA-DR antigens synthesized in the presence of tunicamycin. Ni-
shikawa, Y., Yamamoto, Y., Onodera, K., Tamura, G. and Mitsui, H., Biochem. Biophys. Res.
Comm., 87, 1235-1242 (1979).

Effect of tunicamycin on molecular heterogenity of colony stimulating factor in cultured mouse
mammary carcinoma FMS3A cells. Ayusawa, D., Seno, T., Tomida, M., Yamamoto, Y., Hozumi,
M., Takatsuki, A. and Tamura, G., Biochem. Biophys. Res. Comm., 90, 783-787 (1979).

Selective inhibition of the formation of polyisoprenol (pyro)-phosphate N-acetyl-glucosamine by



30.

31,

32.

33.

4.

35.

36.

tunicamycin. Tamura, G. and Takatsuki, A., Proc. Japan Acad., 56, Ser. B, 251256 (1980).
Isolation and structures of components of tunicamycin. Ito, T., Takatsuki, A., Kawamura, K.,
Sato, K. and Tamura, G., Agric. Biol. Chem., 44, 695-698 (1980).

Accumulation of cell-bound a-amylase in Bacillus subtilis cells in the presence of tunicamycin.
Sasaki, T., Yamasaki, M., Takatsuki, A. and Tamura, G., Biochem. Biophys. Res. Comm., 92, 334~
341 (1980).

Tunicamycin inhibits the differentiation of ST13 fibroblasts to adipocytes with suppression of the
insulin binding activity. Kohno, K., Hiragun, A., Takatsuki, A., Tamura, G. and Mitsui, H., Bio-
chem. Biophys. Res. Comm., 93, 842-849 (1980).

Induction of differentiation of human and murine myeloid leukemia cells in culture by tunicamy-
cin. Nakayasu, M., Terada, M., Tamura, G. and Sugimura, T., Proc. Natl. Acad. Sci., U.S.A., 77,
409-413 (1980).

Mesencyme cells in starfish development: Effect of tunicamycin on their differentiation, migra-
tion and function. Dan-Sohkawa, M., Tamura, G. and Mitsui, H., Develop. Growth and Differ.,
22, 495-502 (1980.)

Tunicamycin-resistant mutations in mouse FMS3A cells. Koyama, H., Ayusawa, D., Okawa, M.,
Takatsuki, A. and Tamura, G., Mutation Research, 96, 243-258 (1982).

Effect of tunicamycin on cell adhesion and biosynthesis of glycoproteins in aggregation-compe-
tent cells of Dictyostellium discoideum. Yamada, H., Hirano, T., Miyazaki, T., Takatsuki, A. and
Tamura, G., J. Biochem., 92, 399-406 (1982).

N



(H] $o2eER

37.

38.

39.

40.

41.

42,

43.

44,

Microbial transformation of sterols. I Decomposition of cholesterol by microorganisms. Arima,
K., Nagasawa, M., Bae, M. and Tamura, G., Agric. Biol. Chem., 33, 1636-1643 (1969).

Microbial transformation of sterols. IV. Cigsteroid intermediate in the degradation of cholesterol
by Arthrobacter simplex. Nagasawa, M., Hashiba, H., Watanabe, A., Bae, M., Tamura, G. and
Arima, K., Agric. Biol. Chem., 34, 801-804 (1970).

Ascochlorin, a new antibiotic, found by paper-disc agar-diffusion method L Isolation, biological
and chemical properties of ascochlorin. Tamura, G., Suzuki, 8., Takatsuki, A., Ando, K. and Ari-
ma, K., J. Antibiot., 21, 539-544 (1968).

The molecular structure of ascochlorin. Nawata, Y., Ando, K., Tamura, G., Arima, K. and litaka,
Y., J. Antibiot., 22, 511-512 (1969).

Alteration of cholesterol metabolism by 4-0-methylascochlorin in rats. Hosokawa, T., Sawada,
M., Ando, K. and Tamura, G., Lipids, 16, 433-438 (1981).

An ascochlorin derivative, AS-6, potentiates insulin action in streptozotocin diabetic mice and
rats. Hosokawa, T., Ando, K. and Tamura, G., Agric. Biol. Chem., 46, 2865-2869 (1982).
Antitumor protective property of an isoprenoid antibiotic, ascofuranone. Magae, J., Hosokawa,
T., Ando, K., Nagai, K. and Tamura, G., J. Antibiot., 35, 1547-1552 (1982).

Mutants of Escherichia coli with thermosensitive protein in the process of cellular division. Na-
gai, K. and Tamura, G., J. Bacteriol., 112, 959-966 1972).



45.

46.

47,

48.

Characterization of cold sensitive cell division mutant of Escherichia coli K-12. Kudo, T., Nagai,
K. and Tamura, G., Agric. Biol. Chem., 41, 97-107 (1977).

High and selective resistance to mecillinam in adenylate cyclase deficient or cyclic adenosine
3’, 5-monophosphate receptor protein deficient mutants of Escherichia coli. Aono, R., Yamasaki,
M. and Tamura, G., J. Bacteriol., 137, 839-845 (1979).

The nucleotide sequence of the promoter and the amino-terminal region of alkaline phosphatase
structural gene (phoA) of Escherichia coli. Kikuchi, Y., Yoda, K., Yamasaki, A. and Tamura,
G., Nucleic Acids Res., 9, 5671-5678 (1981).

Nucleotide sequence of the promoter and NH-terminal signal peptide region of Bacillus subtilis
a-amylase gene cloned in pUB110. Ohmura, K., Yamazaki, H., Takeichi, Y., Nakayama, A., Oto-
zai, K., Yamane, K., Yamasaki, M. and Tamura, G., Biochem. Biophys. Res. Comm., 112, 678-683
(1988).

VOREN | HKE

Hofn - 2R

L Z-p < (XEE) oRmuxh e — 044 HEH #ERC JHCEE 1117 B111~E
HO (I RHEX)

2. XKihe—B~4ORJCNEOWEE Hizh & i B ~ERYO (IRK1D

3. Tunicamycin. Tamura, G., Ed., Japan Scientific Societies Press (1982).

veg | Ok

Rl



	0008-2
	0009-1
	0009-2
	0010-1
	0010-2
	0011-1
	0011-2
	0012-1
	0012-2
	0013-1
	0013-2
	0014-1
	0014-2

