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HEHV Sh. flexneri &3 Z)I%‘WJ&HE%:‘
A L L, o theoRBFrhIFTRE
HKOZE, NEOHE, SKLLTOD cyste
ine, methionine OLE, R h b & %8
ILE O amino BRMEDEFRE RAL, K
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I EBHEHRUERA®X
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HWic ML, 2asMBIcEOBRELNELE
HexrflELs, +, *, —OFEXUT
RAETHCLEL, —%2BUTEDLLELD
B 3RMROFEDOLDTH S,

BEEIRFRORS - HEERISH IR
BOFELEEK M/50 #EEEEK (0.85
% NaCl ) & T2 ElgEM%, R—HKO%
EHRICIFHEL 37°C C 1IRMREL THbX
kL, BELEUCEERCRFIRbOY
BB E LTV, HRRERE
hEHCCEEL, ERinifie L TRE
Lk,

O HERDOHIZE :
WEBED ok,

amino BEDFH ©  amino & D F#:IL paper
chromatography® [ kL D%, thick %
BRFEERENRD, spt OKXEF 2L bxE
OBBEEZHET KD BREAEIX n-
butanol, acetic acid, water(4 : 1 : 2), S\~ kA
$2 71 phenol #x§HH\, L ninhydrine
RSk kotz,

Warburg fRFEIT#H

W Z
MgCls » 6H30 0.01~
FeClg « 4Ho0 0.01~
water 1.01

D HLEL D P RS # (PHT.ONC N & L CNH(C,
glutamate, XX aspartate (% M/50), S
& L T NagSOy4 cysteine, X IL methionine
(#FM/500) * 2 DHERTML, B
nicotinamide (10-M) &, RUOEEmMOIE
BROSBFHORFRALHE L =, KRR
BL~R3IROFAY THok. Hib, HHEN
T LT NHa*, SE & LT S0~ O
IC¥X nicotinamide DFEEIC N THLREALE
Thot. FEICDFNE & L TOglutamate,
B aspartate, S J & L T D cysteine, K&
X methionine @ # 7&, nicotinamide OEZL
RERNTBLEL4ROFE DTS, nicotina-
mide DELEHRIEHD amino EEHARK X O
LEGEN 12, 32 HERTRZILRE,
WiL%E < OFRFWICLOTEEL B REER
T# % nicotinamide, R IF aimino B Blic
FELRERY LD VB Ot AT 5%
RERBEHBI VBRI LR D

LA A NazHPO, + 12H:0 2.5 g
1 FHORECKITETNE, SH % KH2PO4 0.35#
BROEE. Na(l 2.0 »
BHEAEO B E K RiET amino BEL Ol MgClz » 6H20 0.01~
DEELXRNTHLD, FeClp » 4H20 0.01~
glucose 2.0 g glucose 2.0 »
NaasHPO4 » 12H20 2.5 # Na-glutamate 1.0 ~
KH2P04 0.35~ eysteine 0.2 ~
NaCl 2.0 # methionine 0.2 »
BIE B O T o % HF OE (1)
. e (N, SE, nicotinamide)
NH¢+ _ NHs+ NH¢+
g Hf_ 804~ NI;I". cysteine I:}lgv. R methionine
nicotinamide | *Y8®10€ | picotinamide | MEIOMINE | picotinamide
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U e e Rl pervvrry P
gt | BT [aparaie | P | soparive | SRS
S0 | nicotinemide | T¢I | nicotinamide_| MM | nicotinamide
Sh. flexneri la - + , - ! + — 4
» 1b - - [ - A - +
w ” 2a — — i - + - +
» 2b - - | — + — +
" ” 3a - - ; - * - +
” 4a + * ,' + + 4 #+
” 5 - — i - i + - +
WAL ¥ R R EFE O
et (NF, S, nicotinamide)
glutamate glégaf’fte glutamate glu::?a:e glutamate lﬁi‘:ﬁf’; a;:;:;
SO4—— , SO cysteine  Cysteine methionine R N
nicotinamide nicotinamide nicotinamide
Sh. flexneri la - + - + + H
” 1b - — - ++ - +
® ., 2. - _ _ . _ .
” 2b — - - H _ H
# ” 3a - -— - + + +
” 4s + + + + + gy
” 5 - - - + -~ +
w4 R
!Nﬁk LTHRBEO amino 8 |[STEE L TRBEO amino & nicotinamide DEL
Sh. . .. methionine - glutamate [»F:*
h. flexneri 1a aspartate methionine & FE, rOMHOBE,
” 1b aspartate, glutamate cysteine E
» 2a aspartate cysteine 2
» 2b glutamate methionine, cysteine =5
”» - methionine - glutamate @i
3a glutamate methionine & RE, FOMmOBE, W
. 4a aspartate, glutamate methionine RE
P 5 glutamate I cysteine, methionine | %
water 1.01 IR, BEORF LT 5HRICRA

DHLER O 3% i (pH T.0)Ic 4 % #H8 L iR 2580
TREE % HI5E L Tnicotinamide(10-6M), V' B¢
(10mg/1) BMOHEY R ERE 1N, B
2RI R+8BY, 4a7r XD < nicotinamide
FUBELEEBH T, nicotinamide IZRH
HRC I L3 Er 523, VBsifmic X
DTRREORBICET HIEME L < Wbl

AMEERBRLNR M2, ThicHL
nicotinamide ¥ r 3% 1b, 2a, 2b 7p )
DF TIX nicotinamide KR EF ¥ XK+ 5=
LIZSARTHY, XAVBs BB RHEFHFLEW
2%, VBs, nicotinamide 3Dk IMc it
nicotinamide DA DB AL RTORE
FET MO RREREAD DR,
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F1IN HORHTCHT HRERD
&% (1) (Sh. flexnerida)

W/

L] 1% 24 EF4 40 48

-+ incubation (hr)

1: vitamine MEFSHN, 2 : nicotinamide,

3:VBg 4 : nicotinamide + VBg

NagHPO4 - 12H20 0.25 ¢
KH2POy 0.035g
NaCl 02 ¢
glucose 0.2 ¢
Na-aspartate 0.1 ¢

medium . ( Na-glutamate 0.1 ¢
cysteine 0.02 g
FeCls - 4H320 0.001¢
MgClz - 6H20 0.01 g
water 100 ml
pH 7.0

2 #HiLErX % amino BEOERK

FROERHIS, WL YREFHT2S
N, SE:XLTO amino BOEL, RU
nicotinamide DEFRLHEROL 5 Z L XD
fz. & THEILMKC X % glutamate, aspar-
tate DFHE, WD amino DU K Bk
CoVTRMNT 5T EicL,

FoSHRHIKOF, b amino BA Y
EL7 02 HE, RS D amino Bl
HOWS%, amino K #H K O BA K
cysteine, (% methionine & [ I
CiEMLABECOWTHIE L&, $SBRE
SRICRLIEHED TH Y, —#ic glutamate,
aspartate® BAJE TN L 72 B &ic ki L glucose
RN LB I B R & h,

glucose,

ol WoRBNTIREROD
248 (2) (Sh. flexneri 1a)
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2 32 40 a8
—rincubation (hr.)

1: vitamine $EFEN, 2 : nicotinamide,

3: VBs. 4 : nicotinamide+ VBg
NagHPO4 » 12H20 0.25 g
KH2PO4 0.035¢
NaCl 02 ¢
glucose 0.2 ¢
Na-aspartate ) 0.1 ¢

medium : { PH 72,
Na-glutamate 0.1 g
cysteine 0.02 ¢
FeClg - 4H20 0.001¢
MgClz - 6H20 0.01 g
water 100mi,
pH 7.0

cysteine 3% methionine O M X » Eic

BMAINZHENM LS Dk, ML T glutamate,
aspartate D 5 L H O BHRPWINEL

LT hilukbo0hRLOHERCLY,
IO I AMENIBERNEDNE, X
cysteine, methionine OFFIK (¢ ££ 1’?}5{3' LRE
CATE DEMRSTELRD > B2L0DAH
RThotk,

WA % Bk B PR i o glutamate, XX
aspartate % HAJET, M UX glucose, cysteine,
methionine 7x & & i nL 37°C, 2 M
B L %D medium MO FE amino BE
paper chromatography I & b % L fiR%
1a, 23, 2b, 31, KOXH6 F~FIRER
L, ek W L 2%, & i 6 —f%ic amino
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H5F  H-FHIc X B aspartate, glutamate D5HF
- {
O HER ul laspartate X% glutamate®if%k
Lal 15 2 28] 3a] 4a] 5 |12 [1b 120 [2b]3a [4a] 5
glutamate " 57’ 37 63 53 74 a4l x| x|k |x|xlx|x
” + glucose {146 141 141) 269] 194) 254/ 199 + | + | + | H | + | H | +
# 4+ w# 4+ cysteine - 156| 219( 281] 296| 209 296| 360 + | H- | H#+ | H- | -+ | H | Ht
# 4+ #  + methionine ' 292 175' 196| 329 321| 374) 3290 4+ | + | H- | 4| H | W[ H
aspartate 92 20 71| 31 34| 56| 36] £ |+ | x| x| x| 2| =
»  + glucose 296/ 107 276| 103 106 263 144 H | + | H | + | + | H | +
7 4 #  + cysteine 327i 323 365 186) 131j 283 261 H- | H- | # | H | + | H | H#
” + ” + methionine 397[ 190 316| 199 211] 340 209, # | + | == | H | W | # | +
cysteine 11| 26 42 24| 3| 20| 17
# 4+ glucose 142 126| 192/ 156| 81| 126 121
methionine 28 5 7 33 21 28 14
# 4+ glucose 196| 87| 138| 148| 107, 181 133
glucose 127 72| 117) 86/ 61 108 93
[ 3 2.0 ml (EEE1I5mg)
glucose 0.25ml (& #E10-2)
amino ¥ #%0.25ml (##EF10-2:) €8 3.0ml, pH 7.0, 37°C, 2hr.
BeF HLEK XD amino BDOERK (1) (Sh. flexneri la)
i 4 X amino B
aspartate | glutamate | alanine | B-alanine| valine | leucine
i
%glucose + alanine ! - - / - - -
o + aspartate / =+ + - - -
B, + glutamate + 7/ - — — -
m I # 4 cysteine - - - - - -
£ 7 + methionine — + + — - -
» + aspartate 4+ cysteine 7/ + - - - -
", + ” + methionine, 7/ ++ + + + *
“ + glutamate + cysteine + / - - -
» 4+  #  + methioninei  {F / + + - =
SR 2.0 ml (1% B15mg) ‘
glucose:«+«-- 0.25ml1 (#E10-2u)
amino &% 0.25ml ($&#f£10-24), 4% 3.0ml, pH 7.0, 37°C, 2hr.
HBTHRML 1o 5 A 138 amino BERIX OERINBHNEL, oM, HMEHC

BV TH DA, glucose O NI D4k L
Refeh, MELHAT S, o
cysteine #Ri¥ methionine @ s iiC X b Wic
(RSN, %% amino D LRI EOH
DRFCLOTHRIEYRNE, SHEekD
5% amino OB B L ETHALD
ThH2fk. ML THEKX D FHEaminol O ik
115525, —fRIC glutamate, aspartate, alanine

X b B-alanine, valine, leucine 75 X DAk
TZHEFLEDBR, 2b HN T glutamate
X b valine % JWICHERT B WA AT
Hotz, MAEK amino B D5 b, HENK
REFEINRIZILOL, HiksdcH 3 0Hb
BUGSH D 3 d 0 L THIEICABRYS S 5 Hh
T Rokd, WELRBSERL CHEK
L A% amino D MBICH R IXED S
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1Rk BRI X3 amino BBO AR (2) (Sh. flexneri 2a)

4% amino B
aspartate ‘ glutamate ‘ alanine | B-alanine| valine | leucine
glucose + alanine + - /- - - -
” + aspartate ya + + - - -
2 ” + glutamate fux /s - - - -
m ” + cysteine —_ + - - - -
%= ” + methionine - r - - - - -
) ” -+ aspartate - cysteine / +H + * + -
" z + ” + methionine s + + + - -
» + glutamate + cysteine + / x + - -
+ methionine + / - -_ - —_
H8E HkiHrc XD amino DR (3) (Sh. flexneri 2b)
B amino &
aspartate| glutamate | alanine |B-alanine| valine | leucine
glucose + alanine - - / - - -
” + aspartate / - + - - -
S P + glutemate + - - H+ -
m » + cysteine + - * - - -
% ” + methionine - - + - - -
» + aspartate + cysteine / + + - - -
" ” + ” + methionine / + + - + -
» + glutamate + cysteine - /s + + H# -
“ + ” + methionine - 7 * + H# =
FoF MILIHICX B amino BDERL (4) (Sh. flexneri 3a)
4% amino &
1 .
aspartate ‘ glutamate | alanine | B-alanine| valine leucine
i
glucose + alanine + - 7 - - -
” + aspartate / + - - - -
7 ” + glutamate + / - + - -
n ” + cysteine - —_ - - - -
% ” + methionine * - - - - -
rd ” + aspartate + cysteine s + - - - -
" ” + ” + methionine / + + * - -
” + glutamate + cysteine + 7/ + x - -
” + ” + methionine + / + + * x
ok, %5 % ¥, 3 nicotinamide i3 amino B4

i#, BLEDm & #l (4 X Haminofi 4 BRI RicREEETLOR,
M3 Bnicotinamide, VB BBA $ FIICKR N
Ml oh, VB ik amino #EKEHIC IV BERUSR
Rt 5435, kB amino BE0 i M K2 %1k Sh. flexneri ICB3 5 &Rk —RCRE



Sh. flexneri BT 28 © amino BE{RH 617

IENFE 2 LT glutamate, XI3 aspartate, S
J8 2 LT cysteine X% methionine M E &
L, nicotinamide 3% DBV ETH 53,
SKlda BT NHOENE & L TREST
#T% b, H nicotinamide i% ¥ D HTH
REMLTEEYS 2T, X1b, 3 HTR
nicotinamide D EHIL % OHEHih D amino B
MR K 7E L, NEH glutamate DEE,
S cysteine TIREOL EMWNFDLN
%23, methionine TR AETH%, O
Lil cysteine £ Y, methionine X 2 fhd S
L&Y D EERIAT D 2D T nicotinamide A%
KRART S %D, R nicotinamide Ef D
&I methionine 238 5+ 5 0n, s
CEBDTRERVALEFINRKRL DT
5B, TOFMIHEAL M LBR2DR,
KICESHI-EIC L5 amino B O £ HEEY
B3k, BiFWHRIC aspartate, glutamate,
alanine 7 2D amino A BB THR ML 1235
&k, #abE amino BEAERRIIFEA LADH LN
¥, XM amino BOHRIELTS D25,
glucose X DHELFICHTIX amino BEH O %
BLREI, HOoR G P fifE aminofE
DEBRBRLNS. = D4R amino #iL
aspartate, glutamate, alanine DIF & NE
B, BRICL H ZOEIERELROTN S,
M 2b B AT, glutamate, glucose D:7E
Tic valine BRBICEBREINS & 2ILHFRE
BThY, ZOWD amino N H siiEic
KLERSx L2 e85 hdibh s,
LiROim & aspartate, glutamate, alanine
¥ % glucose @ fFICMNT % amino B4
BRid — % IC cysteine X {3 methionine O #
e X b Eic (g & ah, Ho% aminofig D
MELEm+T 5, i LTCO4H amino B
DERE, FHORECKIET D amino
MOSHL L TOBE L KEEITLTUSY,
cysteine 3 S FH L L C#+ 5 Ic T,
amino BEEKIC LR TH Y, methionine

e =

1) Koser, 8. A., Dorfman, A., and Saunders,

AET 2B TR, amino BEAERKIC me-
thionine DAL b H#k$5 L BKL 5 5.
DT LIX cysteine AL methionine DFR/m
BHORBEREL D 55 CBELLD D
fzdbd, amino BEEREIOFBLAGES ¢ LIk
5r%Z% bN%, AL nicotinamide {1, T
Brth 2 LEr+58cntd, KEBD
WHEAN T amino BERC ¥ E2Rigxk
ol

V ¥

E 2

Sh. flexneri 1a, 1b, 2a, 2b, 3a, 4a, 5
OEFEREHRLHAE L LT, RECRE
TNHEEL TD aspartate, glutamate, S J§
L L T®D cysteine, methionine O % % k&
HL, Frexhd § LW X% amino BEOD
HRERILRL TROBERY B,

1 ChHDER—RICNF L LT aspar-
tate, 3 {X glutamate, S J& & L T cysteine
X ¢methionine Z HE » 1, HOnicotinamide
AERTHLONZ W, AL 42 HOoAiR
NH4* #NE & 7t L18, HOnicotinamideld
RECHTHZARTRAFTRRL, X 1a,
3a BT glutamate-cysteine HZHi © B&IX
nicotinamide #WE L T 5H, glutamate-me-
thionine M TRAETH 5,

2 aspartate, glutamate, alanine 75 X%
i c#IL I 5 2 C M amino B4
WA E LT B B85, glucose & Sbicifimi 3
¢ amino BEAEKE R FWHiART S, o
o HEEL amino & (X aspartate, glutamate,
alanine DFHFNRE L, 2b HiIC R TIXIER
BIIC valine D4 WBAEETHL B, 0O
amino MEAEHR REIT cysteine X I methionine
ZEmtTAaCc ik hBrié£Ih, Ho%
FIC TS E L TRACE LR DDA
REHRR LD KTHS.

HOCEARBHBR L 5HEN . BRBLHo
BRI LR BRI HEER L E T,

X
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Amino Acid Metabolism of Sh. flexneri
I. Relation between Growth and Amino-acid Metabolism
By
Seishi Ushida

Department of Bacteriology, Okayama University Medical School
(Director: Prof. Dr. S. Murakami)

This experiment was conducted to examine the effect of aspartate and glutamate as N
source and cysteine and methionine as 8 source for the growth of some strains belonging to
Sh. flexneri, and the ability of amino acids syntheses by the resting cells of each strain.
Thus the following results were obtained.

1. These organisms generally need aspartate or glutamate as N source and cysteine or
methionine as 8 source, and many of them require nicotinamide. It is interesting that in
each strain belonging to Sh. flexneri la, 3a, when growth medium is glutamate-cysteine
system the organisms require nicotinamide, but when glutamate-methionine system, they do
not require it.

2. If each of amino acids, such as aspartate, glutamate, alanine, is added to resting
cells suspension independently, the formation of the other kinds of amino acids is little, but
if each of them is added with glucose, the formation is great. At this time formed amino
acids are mostly aspartate, glutamate aud alanine, but to form valine from glulamate. and
glucose with a strain in Sh. flex. 2b is peculiar. The above mentijoned synthetic reaction of
amino acids is remarkably accelerated by the addition of cysteine and methionine.




