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WAYOEET 2 2BEI, MRNSER, fRESEE, MsfzEBE0=>
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NEBEEIRMEBEFETERICEEIND, 72, TNEFEETEILLL-IE
B THIBHAKRLIALISIRBETEZ0T, MBEALSEEIIHEBEOEMITLEAD
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RBLLCBVTRT LI, COLEHIEL, D-2rVva—-X, D—HF7 27— %,
s, EAVECEPT 11 10HETHERINSE A ITHOBESKE
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sp-M64 % FELIONEEL. COEKRBEET 22 ODOBERS, 27/ 70 %
L OMBERIC RO B LT Edbh T atee

Db, MEOEET HSHIENSERE, FIT A faecalis var. myzxogenes D
HFETDY 2y 2 27002 Eh— R DB TAMBRAZLPERLIZN, 2ALD
ZHEBeEET2HKROBRERS, Y27 /7 20 a2 PADa s el £
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2WT, B—BELEL FETHNI,
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BHEEK s o< b7 L H -NMRAMIZ IO BREBR 2. /2270~
b2 ST 4, I DBEBRBOM 2IT0 212, ZORR, INSOLEHIIERER
EUTansBEerveE R, TNCDBOHRZ, B LTD—2Vv3—-2ED—
W2 b= REBELCEDHLENEL 512,

BHEETWE, VY237 2700 2BL Agrobacterium, Rhizobium DS
BHOBEIREZITIE -720 Flavobacterium D2 DODWHRILF —D— 21U 5 F
—X¥RED, Yoy Sy RBEAHSEERRT, 2004 BEHICGKEL,
NH5DF ) THESIPEHEDOAF VLR OEZHERSELICER, v2 v >
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Alcaligenes faecalis var.myzogenes 10C3 DAREEENMILONIL, U
U, CORBERBROMEIHABINIRBELLLST, Y2y /7 2702 2dbThL
DRBONLDL ST, MATZ 2V - RPFRBABWEINTOI, BEHLIZ O
BRZHN, MBTLEERRI L v 2 DI NITKDERE, 71— Fo >
ERALE, DT

Yoy 7Y REELLESLSTTRRELT, BEEDI10C3VBER 2R,
BERZOERRPITFEUVTCABTTANLDRY 2 2 70 2> DEEBRDL, #
Db — ¥ o BEBIEEIhIEELL, ZLTC, BEEKT» S 7 —
K5 0hb s RICEET BERM ( 10C3K) ORBAEICRIL e COL
ST, AR 10C3 DEBBEDEERNOAREHICOVTRUA LSS5 N TV,

Nakanishi 5 0 2 n— Foop7 200 70 - DRBTHRRIICE R 5
OIRHNL, Y23y 72700 30 E2PRHELI, 720 070 —%2&07
b= MiZ, KR 10C3 2AEIVLALMeAG o -, BEEKEIFED
D= -l 5T, COTV-rRFEATLE, FEAZPERETRE TS LT
X200, ZHEOAERIIOERPMATICBD THADLINEDTH S,

KETIE, A. faecalis var. myzogenes 10C3 123513 5 BEEDEFERESN
DEHRERIZOVT, EREHROBRAT 24 I0ERBROESHBOEERITOL

TH~T,
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Alcaligenes faecalis var.myzogenes 10C3 (1 FO 18714) Z##
EUTHERAU, D EH10C3KIZ, BMAETFL > 270 3 LOBA A KE
CRELUBA DX 21T/~ 1 b Db b MBAT B C LI L > TRE NI,
b HE AR

TEOEMEKZHFERHL 72,

1. PYRH (EHOREFRABEHELUTHERLZ,)

EVRETAY 10 ¢

BT % % 5 ¢

* "7 B 5 ¢

L 7k K 1000 me
pH 7.2

BaSmaIEs & 3iid, BRE2SEKD L HICMA o
2 ABEH (- K5 RRET BEROR I HER L)

[ 7ra-—- =z 10 ¢

BERr % 2 5 ¢

< T=ZYr7au— 0.05 ¢

2 X 20 ¢

| 7k K 1,000 me
pH 7.2

sova— TP EREL T,
. apH ) (SEEOAEAERE LCHERN L)
g — 2z 40 ¢ FeCl, -6H,0 10 mg

(NH,), HPO, 15 ¢ ZnCl, -7TH,0 70 ug



J KH, PO, 10 ¢ CuS0, -5H,0 50 ug
MgSO, - 7H, 0 05 ¢ Na,MoO, -2H,0 20 ug
NaCl 10 mg H, BO, 10 ug
CaCl, 10 mg CaCoO, 10 ¢

L MnCl,-4H,0 10 mg ZHEK 1,000 m¢

pH 7.2

73— R, CaCO, iZNTHRE L 72, #iT, CaCoO, i3 120 C, 55 f&

BELI,
FTZUVTA-FL- M (LUBEABTL - VN EBHT)ICKRTDERBID =D
&t

HABREK 0.1 n% AB 7LV — MTAY, 80C B HMEEL, 2 v —0DORE
2RI, EROY 23/ 7V A EDPBOAN - Vo o 2AET HEMAR10C3 I
T2V 7 —tOTPREREIEsAB I = - 2R LI, 7 - FZ DA
T ZEMK10C3KIE, LbObEF@RIo - 2R LIE, ABOIT o= —
VEHCAEFTL TV S, oo - 2BRHT2CE3RBCLZ, ARoo
ST EERIT S D5 X 107 TIRIERICAIET X172,
SEBEKDDNVERYURT N —EBTF B CEREEE L LED. B
Bin=-OHRHEE

WAL U 12 ERR 10C3 2V, ZOPY KAKE # TXIHDO Bk % &0 7B
U, 0.9 ZBHEKTEE®, REKCRELZ. ZOBERD 1o (K15 x 10"
B 2500 md IR T AR BBd 100 mdD 09 % REAKD B0 IEP Y WK HITH
L, 80 CTIREREL L, THMABEERRL, Ch2BEKTHELTRE
CHERLT»H ABY VY — FCIRTRE#ELI, 5B, §RLAGDI D = - %
BEL 7o



{EEBERA L EIIMRICIDNE

PY RAEE i CRBMDOEE2ED, 0.1M Y MEREK (pH 7.0) THEHEE,
AEEKEEAL TR0 ~ 10" B/ WBECHABBR2HABL, ChicE
4DBRED= bt Y 7= -\/“‘/\34) ITFNARYANT 5 A 1\35) & BT H Y
By — %) mmAr, 30 C, 60 AMALEmE, v BEMK CHER 2 EEBHL
AEERCHEL - FAROEBEA~LELR T, HHEBERE 15 W FAR
BT40mDFEIH» 5 60 BEBEHL I, LHE, HEBREREZHELITHRL AB Y
L — MITIRITEEEL 12,

7RIV FBREFIC K DANE

PY Bt CRMBO AR Z, 01 MY >BEEK (pH 70) THARL T, ¥
10 Bk BT Uze CDOLmA, <4 bed v Cllosvp nrsnwA
EE 7ouviarev! snvrrrrammy - x' 24t PY K
WiZmA, 30C, 2HEIRBERLI, BBERZELTHRE, AB 7V - MICA
FREEL T2,

ERELEDERERN

PYEXREM T2 HMBELLHBLATEARDO 1 O H2 5 O HEEHIIC £
L, 2HREERERE L, CN 2500 BIRO IV~ OISO [E R Hc L
L, 80C, 5 HM., 14Miic120 biE CRERKEL I,

Yoo /TRy A-FZ2, BLUHEEKEDORHNTE

Harada 5 DHF " > TS T THEOLMMAEERK 2 20,000 [,
60 & LAEER, EBKICNaCI 2MAKN 1 ZBEITL, Chic2EROT %/
—NEBEMAIZ, WRUNZEEZELDETED, K- x /-1 (1:2,V/V)
DERT2EER®K, T P TRHRAUVEZEGRLTY 2 v 27V 2> 2FEL T,
FUOOBRLABELC L > THRONIZEMIE, 7 - FZ7 >, HEOEH»IZ, CaCo,

BPEATHNDEOT, £9 0.1 M HCI TCaCO, 2L THREL Iz, 2 0.5 M
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NaOH 2MA T, #— F7 > 2 MBI, 20,000 HiE, 30 2HELOBL 2, E
BIKIC1IMHEC] 2MATHMT2E7 - F5 BB LI, Zhe2RELD BT
THED, KTRELLE, 72 b o TRALELERU, %1 R0ABTREL
TER S, KTHRER, T b TRHRAKUVEZEGZRL I

B=H X BR # B
1. SHEEOLEERNOBERER

ERDOY 7V /7 7V AEDBDI - Vo o REETHHEK10C3 2, PYEX
EHICESRETIE, TOLHBEOEERNIALREL LD, Y2770 A
Ve n-F3 o 2X 0B EETOIHERRRERLI, CORFHEK ZAB T LV —
TR CTHEERT S L, ERKEIFRov= -t L TREBIN, (Fig.1-1 &
H)

WMALUTZBEMR 10C3 2 PY BREMICHEBL, 80 CTRHELIL, FTHMIHEA
1 ASEHERL, BEKTEATHBBEICHARLI, CN2ABF L — P TH
BLTCooz —2@ANIZER?2 Table 1 -1 RRLUI, BREMTERLTWVSH
BMBEL KD onT, ooz -EMLI, BEEOBETR, g7 o=—
T EEBI o —DlIRK L g0 Thoto —H, 60 HEOH 2 HOD
HRTHEA DT 2T -TcL 3T, FRav-BHEALL» -7, COT EH
5, WK 10C3 DEARIMBIEOERSEHITEIES T, HRIBROELL IZF
MHBEL L O2NT, BRI —KERLPTLLZCEBHLLLEE 510,
UL, BARBETEIEBERRCE S U ARABEFRERBEORGREZHANS
CEIIWB Y, DX, WkERITE > TEB L,

HHRI10CBDHEAZE M TEBRLICL > CWHB LI, Ch209%8BEKDS
WIEPYRAEEHCEE L. 80 CTMBREBL 12, EHMITHEBERZ2HML AB v

— N CHNTEER % Table 1—2 ICRL T,
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Fig. 1-1. Colonies of strain 10C3 after growth at 30°C for 5 days

on AB medium.

(A) freshly purified culture; (B) culture that had been maintained

for 1 year with transfers every 2 weeks.



Table 1-1. Appearance of blue colonies in stocks of cells in

polypeptone-yeast extract agar

Method of incubation Ratio of blue to white colonies

2 days 10 days 20 days 45 days 60 days
7 6 4 3

Continuous stock <5 x 10~ 4 x 107 7 x 107 5 x 10~ 9 x 10

7 7 7 7

Transfer at 2-day intervals <5 x 10 <5 x 10~ <5 x 10 <5 x 10~ <5 x 107/

Table 1-2. Appearance of blue colonies upon incubation of cells

in sodium chloride solution and polypeptone-yeast extract medium

. of colonies/plate
No f co ies/p

Incubation medium toni Dilutions
coonies Day 0 Day 1 Day 2 Day 3 Day 4 Day 6 Day 11 Day 14
0.9% Sodium chloride solution  Blue 10 0 0 o] 1 5 9 12 5
White 105 156 153 140 132 115 48 10 8
1% Polypeptone-0.57% yeast 2
extract-0.5% NaCl medium Blue 10 o] 0 1 20 15 7 5 .6
White 106 18 410 400 155 72 17 6 2

2 cell suspension (0.1 ml) was spread on plates of amiline blue medium. Values are averages of those in

two separate experiments.

HEREKOES, BRav - E3HEA»SBEDNILBEZTHEMUAKTZ
M, Ao = 33 HELPLBRDLIUD, 11 BATR,EEABIZIDOH
46 L7 h, Ao o m— IR TE2EBI o -DOHIZ L« 10! TH - 120
PYRAERHMOBA, TRz -0HZ, REZHEIBL 2305 8HHET
B2 D, COLxDAMBIn - —KHTE2ERIv - —DHIEH L1 x10°
Tdh 126

DERBAREZELZFTR I —DWL D 238 L, 2L ZFhoSEEE
FEHE2HFRI, ZORER% Table 1 -8 1ITRL T2,



Table 1-3. Formation of succinoglycan and curdlan by

spontaneous mutant strains derived from strain 10c3?

Succinogly~ Curdlan Cells formed
Strain can formed formed (dry wt)

(mg/100 ml) (mg/100 ml) (mg/100 ml)
10C3 1,190 98 129
10C3K 0 1,410 130
MB-11 0 1,800 180
MB-8 10 1,050 185
MB-10 10 850 157
MB-9 20 1,420 205
MB-6 22 975 130
MB-1 28 960 185
MB-2 41 1,770 235
MB-7 86 1,180 178
MB-4 92 1,260 203
MB-5 105 1,080 150
MB-3 150 1,380 190

Cells grown for 2 days on PY agar slants were used.

COFRT, BEEI10CBKERAMUIOIITH - Fo2 DA RLEET SO, BHEM
B—110DAT, hOoEKIZVINE, DPEDY 2>/ 700 EZBDN - F 3
PEREFELUIL, CNLOERKIPYERREMHT 1FU LS RELIPHBI D =
— 13ROI, EHEOEERHNEIRETD -,

2. LEERAPCRIMEOEE, SLUTT7R IV FREFOXE

Y STy, TFAMRRRNT R4 b, BABRBOLABIICEL - TERT



v - OHBEBBEERCE L -0, BHERY - X Tk, ZOEEIZED -1,
( Tablel1—4%&1B)

Table 1-4. Effects of chemical mutagens and ultraviolet light

irradiation on mutation of the ability for polysaccharide

productiona
Ratio of blue
Mutagen Concn Survival to white
utag (per ml) (%) colonies
N-methyl-N'-nitro-N- -3
nitroso-guanidine 30 ug 75 1.4 x 10
100 g 30 2.5 x 1073
500 ug 14 1.1 x 1072
Ethyl methane -3
sulfonate 6 mg 65 1.4 x 10
10 mg 15 4.0 x 1072
Sodium nitrite 4 mg 100 8.5 x 107°
8 mg 75 6.6 x 107°
Ultraviolet light 0.1 2.0 x 107°

Cells with a ratio of blue to white colonies of less

than 5 X lO_7 were used.

—H. 7722y FREFTHZ <4 b=4¥>C, TV 9 nT o< K. 7

7V FV T, FFVNMREET PV AOBEBEITD SN 5T,



FHMEH X &

ZEBDY 7/, 7Y AEDBOAI - P52 REHETD A, faecalis var.
myzrogenes 10C8ix, REHHEFIC, BBOA - F7 > EDBOY 2>/ 27y %
YHBVREEON - F7 U DARPEETIEKRICBRERT LS L8O 72,
ZULT, COERBRE, EAGERCHRSAEL TOIRHAKKBE NS, &L
ZMBARVBELEL TLSABRHACL T TRIATEBHLNICE 572, 2D H
BEBOBEMEL»OPDODYDLVARERIE, Bacillus subtilis OFELIE

4 43 4
¥. 2) Escherichia coli OWBRERE, ) AN FRLIAAZ2F VA7, =T

0
TERINTWL 3,

HH10C3BDEREKI, ABY v -+ THBap - L LTHHEINIB. NS
DEHIZ, FDPLBEEEBRIEEL TOT, EREHTHRED., dBOIRKEKE
HCIRETITHEKL S ML CITEHELIBTETE LV, 22T, HHK10C3 %
:FDV77:§yﬁﬂﬂbﬁﬁﬂﬁof75/@ﬁﬁﬁ@ﬁi%%ﬁﬁbtf)
COHD 5 ZEEAEESER10C3 EHMUL, L7 2/ BB2ERTHEMKM
17(His ), B#HC (Leu ), HWHMS86 (Cys ) %EAK}('Mbw1—5
ZR) . CNOLDEKDODEZHBEDEFEREN L. BHK10C3 LRAILISIRARET
bbb, 30C, 60BHEDODRETER I = —PBHEONIZ, ZNFNODEBRI0 =~
2O L CHHM17TB. B CB. EHM86B & L. 7 & v BBERM 23 <1z &
5, BEHEMLITB BexF v, BHCBR e A Y, BEMSEEB v 254 >
RERLUBHKERL Tho12( Table 1-58B) . chb6DFER IV FA 0=
—BEBEEKOPERLIILDTHIEPHLL EE 5T,

—fy 2RV TV TFNALANT xR 4 b RALEICL - TRA
BXHEBIo =z —-2HELULZ, LhL, 77223y FRERTEDLUIEEINYG
2 olzDT, EHRI10C3BDEWEDEERENOERICIE, 77 22y FIIESLT
W EBbh B,



Table 1-5. Formation of succinoglycan and curdlan by amino acid

auxotrophic strains and its spontaneous mutants

Strain Succinoglycan curdlan
( mg/100ml ) ( mg/100ml )
M 17 ( His ) 1353 154
M 17B  ( His ) 75 890
C ( Leu ) 1049 79
C B ( Leu ) 41 845
M86 ( Cys ) 1214 82
M86B  ( Cys ) 565 609

AT, E¥I10CBK &, HHI10C3 2= by 27 oY BLTELNT
HE 2212, FNFREEONI - F32E4 2272700 0HRPEETLH, T
NODOEEMFITERTCREL T,

BHE E #

ZRDOVY 7Y/ 7V N EDBDAI - KU REETD A, faecalis var.
myzogenes 10C3 13, REABREMIIE{ BABL TV I L  BEFUBARREIC
BRTDP, 32722770 02ED 8~ F322k0 B AETIHKITHRE
FlLll, COEXRR, MBAIROEILBEZECHBICEY, F2, = tny 27
SV, ZFNARYRNT s x4 b, DI ENBROUEICL 5T EEET
Botoo BRMOESHEEEAERARILELTOT, Dt 1EBBEL TLT
bBBRITERL LT,



BB Agrovacterium QOIKIRME. KR B -2V B > D PERE

NOKSR
B—E E

FESIE, 720 o7 v BRI D BROMBRRFTREFZERZHNI, ZOMK
B Adgrobacterium OEMPITIE, KFABHULSEE (71— F5>) EEKRBERE
TBHLE, BT Agrobacterium DERIZ, TN TKEULBEPEETICE,
3o, INS5ORFEBKPKE, AB7L - F ETEBEABOIn -0 BHE
TELDBDDLEBDP -1, CNHEDT ED, Agrobacterium DM
DHFERENIZ, Alcaligenes faecalis var. myzogenes 10C38 D D&M
BLTH2DEEREDR%,

RKETIE, BEWHEFRL»SAFLUIZ 9BEHRD Agrobacterium DWW T, 9
REEKOZEEEEREZHA, DOTZNLOEBEBEOAERIOLERICON

TE—B TS >IIEBITET THNIZ,

BE EEMESLUFE

EREK

BB ETBRED dAgrobacterium radiobacter IF012607, 1F012664,
IFO12665, IFO 13127, IFO 138256, IFO 135632, 1FO 13538, Agroba—
cterium rhizogenes I[FO 18259, Agrobacterium tumefaciens 1FO
3058 ZHAL 72,

EER., EREOIEESE. SHRERLVHEKEORNE,. AB7L - MNIL?D
ERHBEORHE. UELOERNTEEE -BOIBITH - 12,



BoE X B # B
1. Agrobacterium DREGFEERMICHONDIEESI A TEHDOHEE
Agrobacterim DFEFEIBEKICDVT, EHEEOAEN. % AB7L — FTHENIZ

¥R % Table 2—11ICRT,

Table 2-1.

Formation of water-soluble and water-insoluble polysaccharides

by strains isolated from various stock cultures of Agrobacterium

Exocellular poly- Wt of organisms

Appearance saccharide prodﬁced formed
Strain fmg (100 m1)~+] -1
on AB plates T — rY— [mg dry wt (100 ml) ]
soluble insoluble
A. radiobacter IF012607 Blue 70 500 170
IF012664  White 270 0 155
IF012665 Blue and White 670 15 100
IF013127 Blue and White 400 80 120
1IF013256 Blue (two types) 130 120 150
1IF013532 White 300 0 100
IFOL3533 White 1200 0 80
A. rhizogenes IF013259 Blue (two types) 120 480 160
A. tumefaciens IF03058 White 180 0 60

PR 12665 S Bk 1812713, FRov- - Mo Atta o= - 2RAEL TH
Utzo £72, BHR 18256 & Hbk 18259 Tik, Mitkomuw oo = — & Mtk D
HoFEBoon = - 2RELTELZ, 22T, HHEDO2EKIC DV TIIAB 2 D =
— %, BEDO2HKZ DO TEMEDOS I o= - 2080, &D D5 HKRIIRE
BEZOZTEHFEAL, 4% 73 - 225 0AKBHTERBEOAEN 21,
(Table 2—1 &) FE I -DAPHEAEL TONLERIZEBDORKABUELE
HEDPROKBUHESEEZAEELL, BEI 0 —OABFEL TOREKIE, K
BHEEBEOL PAEELIL, BELHBO I —PREELVTALULREEKRD S
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BEBER2AEL, HEOFGIv - - PRAUVAFEKP SEEOFGVFi o
Do —R2RBEL, ZRICHETE 2o~ KBNS EREE KR BEESEEOME
PHYEBAEELZ, (Table 2—135M)

Lo DRFEHKEF, ABYLV - FTHEABLAGRDI D —OBBIIRLBEHT
B 12D, A. radiobacter IFO12665TH%, C DEMICHRT S 1 %D
Ao =-—¢ 2ROFRI - -2RBIMBIEE LI, TNLTNEHK 12665 W,
BHk 12665 B, , BB 12665B, &L, ABF Vv — biCAF IR, (Fig. 2—1
A,C,DZ&B) COHEKI2666WRPYEREEHHTI0C, 60 HEEEREL 124
AB7 Vv — P T#HNB &L Fig. 2—1 BEARULI IS XEHEETCEOA Do - BPHE
UL7zo UL, BH 12665B, , B# 12665B, M UKHTHEEL TABF L~}
THNI, AT 0= —ONRIBED 5 Hh 77,

DI, INSOHKDOEBMEDEFEE 2SR TH 2, Table 2—2 TR
LIzd 2 ICHH 12665 Wik, KBAMZHEEZERICAET 20N, KAEES
BEIIDETH 7o —J7, B 12665 B, , Bk 12665 B, i3, FANLEEZ%
BICHEBEL I, KEUZHEELIDPBUNAEEL L2 -1,



Fig. 2-1. Colonies of Agrobacterium radiobacter after growth at

30°C for 5 days on AB medium.

(A) strain 12665W (fresh pure culture); (B) strain 12665W (culture
incubated for 60 days after purification); (C) strain 12665B1 (fresh

pure culture); (D) strain 12665B2 (fresh pure culture).



Table 2-2. Formation of water-soluble and water—-insoluble
polysaccharides by strains isolated from stock culture

of_é;radiobacter IF0 12665

Exocellular polysaccharides

Strain produced [ mg (100 m1)~1 1
Water-soluble Water-insoluble

12665 W 670 15

12665 Bl 87 990

12665 B2 89 560

2. EEBOEERNOBERER

Bk 12665 W2 PYERKEMTSE0C, 60 HREBET AL HFB 2 v = - BHIRL
2o (Fig.2—-128B) COm»ps, a0z -DORESDPLELLZ DR 4 ME
O, WAL THEibk 12665 Wb, , k12665 Wb, , BiMk 12665 Wb, , Btk 1266
BWh, &L, ZNZENOEKDOLHEBOEEN % Table 2—-83ICRL I, F 72,
INHLOERKEZPYEREMTSE0C, 60 HEBELIZY, 2HEED EERIIC
LD A SN H 5 1o

DX, B 12665 WOHEKZ, £AHAEFK, H50F 002M Y »BREHEK T
THRELIZEZOEE Y, BB THRU I HERHE > THNI, T450LEEKR
BW I (K1 X107 EE) 2, 09 %BEKD 2T 0.02M Y »EREFHK ( pH
6.0) 100miTinA, 500 mBHOar 30 CTRELZ, EHNTHAR
BRZHBL, B4YSHEABECHRRL, 20012 AB 7V — FMTJRITE#E L
oo BHNIKEEE Table 2—4 WRL 2, ABBEAOERS, 4 BHD 5 HE
coZ -PRIKEN2HED, SHETHRIZ U -7, ZhITXNL, A0 = -



Table 2-3. Formation of water-soluble and water-
insoluble polysaccharides by strains derived

spontaneously from A. radiobacter strain 12665W

Exocellular polysaccharide produced

Mutant [mg (100 m1)-1]

strain Water-soluble Water-insoluble
12665Wb1l 10 1100
12665Wh2 84 600
12665Wb3 72 330
12665Wb4 0 190

Table 2-4. Effect of incubation time in sodium chloride solution or

phosphate buffer on the appearance of blue colonies on aniline blue

plates
Type of No. of colonies per plate
Incubation medium X Dilutions after incubation for (days):
colonies
0 1 2 3 4 6 8 10
0.9% NaCl solution Blue 1 0 0 1 1 14 80 102
White lO5 8 1
106 132 101 93 90 62 21
0.02 M-phosphate buffer pH 6.0 Blue 1 0 1 28 31 105
10 9 212 94 0
White 10° 297
106 127 123 105 94 90 82 31 0

Agrobacterium radiobacter strain 12665W was incubated at 30°C in sodium chloride

solution or phosphate buffer. Periodically samples were removed and 0.1 ml portions of
appropriately diluted suspension were spread on aniline blue plates. Numbers of blue and
white colonies were counted after 5 days at 30°C. Values are the averages from two

experiments.
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Fig. 3-1. High-speed liquid chromatogram of a calibration mixture

containing 0.625%(w/v) of each of the indicated organic acids.

A, acetic acid; B, succinic acid; C pyruvic acid. Eluant, M sodium

formate; separation column, 4x600 mm; flow rate, 1.0 ml/min.

Hant, B L v 8 DU B BHINABNSE - 2 DO TIIHRTE LD -
2o |

IRz o< 27266, ZRZNOHEBBOSE ZRDTIZFERED Table
3—-1 ThsBo

COBmWULEE® 001 M KOH CTLET 2&, BB E 2 7 BRITEEEI N D D3,
ELveE v BIZEREINLED» -7, (Fig.3—2C)LOHKR, et 27BIIT

RFNEEST, EAECBRIZIT 2 — A S TEEHICEAL TR DEEL D
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Fig. 3-2. Chromatograms of hydrolysates of water-soluble poly-

saccharides and deacylated polysaccharide.

A, polysaccharide of A.radiobacter IFO 13532; B, polysaccharide
of A.radiobacter IFO 13256; C, deacylated polysaccharide of
A.radiobacter IFO 13532.

N2, COMACEL TIREMNETI 5L CRETL 2,
Fh, Cho DB PHEECTI -TIAEL, BEBER o< F2 77 4 —
OAFHEEHBE LI, ZORR, CrrBOBEICODOTIEmMAEE & —HL TV



Table 3-1. Components of water-~soluble polysaccharides

) [a]ZS D- b D- Pyruvic acid (%) Succinic  Acetic Acidseas"
Strain Glucose Galactose —_——eee acidc acid® ester §A2
(deg.)? ) @) 1° 1 ) (m) ~OF suectnic
Agrobacterium
~ radiobacter .
IFO 12607 -14 78.0 9.4 5.5 5.6 5.6 0.5 6.0
IFO 12664 -18 77.5 9.3 6.2 5.9 6.1 0.4 6.8
IFO 12665 -9 83.0 10.5 5.0 5.3 0.4 0.3 0.7
IFO 13127 -9 82.5 11.6 5.8 5.5 0.4 0.4 1.3
IFO 13256 -17 82.0 11.5 5.0 5.2 0.5 1.5 2.4
IFO 13532 ~-17 79.0 10.4 4.9 5.3 5.6 0.5 6.4
IFO 13533 -10 77.0 11.0 6.3 6.0 5.2 0.4 6.5
A. rhizogenes
. IFO 13259 -16 76.0 © 10.9 5.7 6.0 7.4 0.5 7.9
A. tumefaciens
IFO 3058 -11 78.5 10.2 5.8 5.7 4.8 0.5 5.8

In water, ¢ 1.0. b Assayed by gas chromatography. ¢ Assayed by high-speed liquid
chromatography. d Assayed colorimetrically by the method of Koepsell and Sharpe.

Assayed colorimetrically by the method of McComb and McCready and expressed as succinic acid.
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Agrobacterium\)Klebsiella )%Z"LK\ ZDE»DEnterobacteriaceac
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CRT B EH N TT TS DRED S Bo LA, T 7 BEEEH
BAZBEBEOREII DLV, HEDE T A, A. faccalis var. myrogenes

1ocs

12>£LﬂJC<Agrobacterium radiobacter strain A——1f”.Arzh—
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)R Escherichia coli @7 U 2o ) v B—+ 0 T 1C3 2 B O
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W EERKBEELEVPHOLNT I, EHER NS OERBBRO T ICTHD T
EBRBHR o< b7 4 - RBAL, SEKD Agrobacterium ODIKEN S
ican~om, B, EArECBBEEINTOVACE2ZHLPITL, POZENLD
EBBOTERMT 2L ) EMITIT -2, COH 5, arBEEBIIkIcT =7
VEEATEBREICEAL TV DT, b OHBER% M kD 94 51k CIERICE
BT 20 EBFBCEBETH Do B,  H-NMR QMM L L S MM
RMAKABTH L a2, BB, CAVECBOAFL, AFL T DO R

64) 69)

PBRHTXDL51TK ST, FT T, Agrobacterium DIKEWLZEEE T



ST '"H-NMR CHISEL7 & C 5, Fig. 3-8 WKRLEEIIC, WFRb a2
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Fig. 3-3. High-resolution lH—n.m.r. spectrum of water-soluble

polysaccharide from A.radiobcter IF0O 13532,

Suc, succinic acid; Ace, acetic acid; Pyr, pyruvic acid.
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BRD Agrobacterium DD ELIL—HKLTWL I, an/BOFEHEEZRHEL o
MIAZHEECZ 27 VEAEL TOIERRBROZ BB TH S L5, RISK
BHRCL - Tz27 VAL TV 2HABBE2REL, TOMEL2TNTHERE LIZX
3 ThbBo —f BEHFELEB V2 /7 2700 R EVECBOGFERZRAL T,
A. faecalis var. myzogenes 10C3 D% 23 /2 7y 7> r @, =
N, BEBOSRIZ, £0EN58 %, 68%. 04 % ThHh -1,

WIT, Y27 27092 RREPFELUT, Flavobacterium sp. M64 % krzg

L, 2OEZBKEIOVABLIY 2> /7 27UV D FRY A5 —¥% Agrobacterium

Fig. 3-4. Paper chromatogram of hydrolysis products of water-
soluble polysaccharides produced by succinoglycan depolymerase.
A-J: polysaccharides of A.radiobacter IFO 12607, IFO 12664

IFO 12665, IFO 13127, IFO 13256, IFO 13532, IFO 13533,
A.rhizogenes IFO 13259, A.tumefaciens IFO 3058,and Alcaligenes
faecalis var. myxogenes 10C3; K, standard mixtures of glucose

and gentiobiose.
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Table 3-2. Substrate specificity of succinoglycan depolymerase

Activity of crude enzyme prepared
from culture medium of

Substrate succinoglycan
Specific activity
(Uumole/hr/mg protein)
Succinoglycan 12
Deacylated succinoglycan 13
Curdlan 0
Carboxymethyl cellulose 0
Lutean 0.07
Luteose 0.09
Laminaran (Eisenia bicyclis) 0.62
Laminaribiose 0
Cellobiose 0
Gentiobiose 0

Flavobacterium Sp. M64 was incubated in chemically defined

medium (5 ml) containing 1% succinoglycan for 3 days at 30°C.
The cultures were centrifuged and the supernatants were
brought to 607 satn of (NH4)ZSO4. The precipitate was
collected by centrifugation and dissolved in 5 ml of 0.01 M
acetate buffer (pH 5.8). The solution was dialyzed overnight

against the same buffer at 4°C.
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Fig. 4-1. Gas-liquid chromatogram of the alditol acetates of

methylated sugars from depyruvylated succinoglycan on an

0V275-GEXF1150 column.
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1,5-di-0~acetyl-2,3,4,6-tetra-0O-methyl-D-glucitol
1,3,5-tri-0O-acetyl-2,4,6-tri-O-methyl-D-glucitol
1,3,5~-tri-0O-acetyl-2,4,6-tri~O-methyl-D-galactitol
1,5,6-tri~0O-acetyl-2,3,4-tri~-O-methyl~D-glucitol
1,4,5-tri~-0O-acetyl-2,3,6~tri-O-methyl-D~glucitol
1,4,5,6-tetra-0-acetyl-2,3-di-0-methyl-D-glucitol
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vot—5 4 FIR—120 (HB) THEL .
BRELE v BO&HE
Chaudhari 6@73;‘9373)@@@1‘;7:0 0.01 M HCI (100m¢) ICE2EED D4
D TRE(10077) RIEML, ERTFTL00C, 90 HIKIEL 72, ZHMIZ, NaOH
T, REKTHEN U, 40 THIE, 7>-5—54 FIR—45 (JRBEEI) T
B LZ,
F—EYFOB-D—-ZNavy—+FICLdFYVIFEL (01) ODMKIR
B72r 01 %, BBECEXGETHRELVE > BILLIZ, TD0.2m % 50 mM EEER
EEW (pH 50) 100 pf TR LT, N T - FOB—-D -2y X—
(= fbFERR) 20 ug ZMA, 40C, 2SI B, COTHMERY
R—N—po= 257, —T#HEXI, BEBHEKE, n—7%/, -1 U
IR (61418, V/V) BERL, BERIKET VL HHBREERL 2,
T—EY FOB-D—-Vass—FLdY s/ 7V hDRIEDOHRE
Reve > @, M7 rvyrrs s 2700 6m% 50 aMEEBSEEE K ( pH 50 )
5O mliCEB LTI, T, 7T—E> FOB—-D—2va v x—¥5me 1 D+

VI RA, 80C, T2HBEINEI . RIo#., | HHBEEITELT-EY



PREOLDECE - THREL, LBEZ»ERBKTHENE, EEERL I,
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1 Y22 /70 hy olERE
Yoy 2Nl ZOBES ) THEOBEKAE L CERE ® Table 4—11C
Fdo 72y 700 >ORAE (alp B—11° (C=10, k) Tho1o C
ﬂuv7y/fuﬁyﬂﬁ—fUﬁyT@5C&%%%bTbao
SG-DEAKFEMAYRF VY LATRELT L, BILKRBOBEIZITBHET v
— VD, CNEREMARIBLTT e+ FHEMEKITL, >V a320V—17 D

NILTHRAZB= L2727 4 —%ffh5 &, Fig. 4—2 D278 < k275 5085

Table 4-1. Components and degree of polymerization of

succinoglycan and related oligosaccharides

Molar ratio

Pyruvic Succinic

D-Glucose D-Galactose acid acid D.P.

Succinoglycan 7.1 1.0 1.1 0.9 16002

Octasaccharide of

succinoglycan 7.2 1.0 1.1 0.9 gP
(SG-D)

Deacylated

oligosaccharide I 4.1 0 1.0 0 4b
(DA 0OI)

Oligosaccharide II b
(o11) 2.9 1.0 0 0 4

Estimated by taking the molecular weight as 3 X 105

Determined by gas chromatography
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Fig. 4-2. Gas-liquid chromatogram of the acetyl derivatives of an

acid hydrolysate of reduced octasaccharide(SG-D) on an 0V-17 column.

A, o-D-glucose pentaacetate; B, B-D-glucose pentaacetate;

C, D-glucitol hexaacetate or D-galactitol hexaacetate.

Nlzo ¥—=2A, ¥—2Bit, ZhFha—-D—2r1ra— X227 x%5— +, B
— DN - AR ET T - Thb, E—2CHWETAVI—LDAFH T+
T FCDhHD, COE -2 23U T3%ECNSS —MDH 7 5 THIHTBE,

Fig. 4-3Ds o= 77 68BN, O -2 OFRFEBRBD -1 b —

WANFYT 27 - MTHLT 08T THhEC &2 5, Fig. 4—20D -2 Cid, D—
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Fig. 4-~3. Gas-liquid chromatogram of peak C in Fig.4-2 on an
ECNSS-M column.

Peak A corresponds to D-galactitol hexaacetate
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DEHB2E -2 COHBTHZE, BIFTRE-T, CORERLIHYSG-—DDES
BIZ8THhBLELDLIP S,

DEIT, 08%0V 275 —04 % GEXF 1150 D4 > s%=#ERALT, y27 227

VA, @y 20 hy, T-FFOB—-D—2rayx— ¥l



Table 4-2. Methylation analysis of succinoglycan, repeating unit of succinoglycan,

oligosaccharides I and IT and their derivatives

Methylated sugar (relative proportions)

2,3,4,6-Glec  2,4,6-Glc  2,4,6-Gal  2,3,4-Glec  2,3,6-Glc 2,3-Glc
(T=1.002) (T=1.393)  (T=1.483) (T=1.56%) (T=1.64%) (T=2.119)

Succinoglycan 0 1.9 0.9 0.9 2.1 2.0
Depyruvylated
succinoglycan 1.0 2.1 1.1 1.0 2.3 1.1

B-Glucosidase digested,
depyruvylated, deacylated

succinoglycan 1.0 0.2 1.0 0.3 2.3 1.2
Octasaccharide of

succinoglycan(SG-D) 0 2.3 0.8 2.2 2.1 1.0
Depyruvylated SG-D 1.0 2.2 0.7 2.1 2.0 0
Deacylated

oligosaccharide 1 0 1.9 0 0.8 <0.1 1.0
Depyruvylated,

deacylated

oligosaccharide I 1.0 2.1 0 0.8 <0.1
Oligosaccharide IT 1.0 <0.1 0.9 0 2.4

Retention time of the corresponding alditol acetate relative to 1,5-di-0O-acetyl-2,3,4,6-tetra-

O-methyl-D-glucitol. Column; 0.37% 0V275-0.4% GEXF1150 on Shimalite W.
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6 HE 25T L,

@ ErerBOEENE

Y2y /72700 %8BE(pH2) OFFETRAELTE L E B2DEFL &,
2ENDH S22,V 00— AF—D—N¥ b—AMB1LEVEDPL, DDDHIT
1EVD 2846 -5 +5—0—AFL—D—2Vy b=—ABEMUIK, (Table
4-228B) COER, 1=1rDOD—-1a-2BEB( 14, 1>6) KA
THKIZEBEL TWACE, 21 2LOE AL U BPERBTKBO 2L — 20D
0—4, 0—6RTEX—AVEEL TR EDBDM» -T2, (Fig. 4—55H)
b) 2y /7208 FKY A3 - XYW A
BREAVECBSG—DDAF AT, 2,8 —Y—~0—XF—D—2N¥
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EREVECBRSG-—DODOAFVILERRRT DL, 2,86 — FY—0— 2% F v —
D~V b=nidHIC2ENTEDL TV, 4+ U THD28,4—FU —~0
—AFN=D=A T -3l EVEML2ELEL ST, TOERLD, ¥ 2
YITVAYTRKY AT -EE, (124, 126 )EEAETHELTOAED— 270
I-RBED (124 ) FHAZUKML T BT L - 1,

© B7r0IlDiEE

AFAERHELD, 24D (128)-D—2rra—-—zxBE 12rD( 1
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Fig. 4-4. Paper chromatogram of the products formed by

partial hydrolysis of depyruvylated,deacylated oligo~

saccharide I with B-D-glucosidase of almond.

Std,standard mixtures; G,glucose; LB,laminarabiose;

LT, laminaratriose; DPS-0OI,depyruvylated,deacylated

oligosaccharide I3 CB,cellobiose; GB,gentiobiose.

7 r0l %, 7—F > FOR—D—2rray x— ¥ CIERIE. RIGERD %

N—N—2rm=< b 2757, —CHNB L, Fig. 4—4 WRENTWV S & DI HE—

D2EFREL T+ —2BBRHINTT, TOEERIT, FRETRE»S -+



VENWZERT AL ED S, Ol ORTLKREMOEHEIZ B —D—Glep—( 126 )
—D—Glcp THhBIL EPDP T,

BEDRERID, B7 v 0l OFEIE 2FDL S RREINT,
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2D (126 )—D—2rra— 2BEVBEETEIDOT, ZOHDTFTRIFEIR
Ba53T20%B00ICTALENSD, 2T, ERBTLKBKEOD —27va— 295
ﬁ&ﬁ*ﬁ%?%?—%yF®B~D77@zvﬁ—€%\%Ew@y@%va
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Fig. 4-5. Structure of succinoglycan.

Linkages a and b are hydrolyzed by succinoglycan depolymerase

and the intracellular B-D-glycanase,respectively.

UELEDOERZ2RETICERRED, 237 270 7 > D&% Fig. 4—5 TR

TEBT AR,

2. Agrobacterium DIKBEBEEOBE
BZETHERUI Agrobacterium JEHRDKIBEMHLEIEIZ, Flavobacter—
ium sp.M64 D2 DDHELB-D—-—2VIFr -~ FTDRRDSBEZT, 2>/
ZYU A ERULIBER=A—rvu=o b XS5 aD % - 2R U, T, KET
HopicUlcyr 2y 7 270 7 >0, Jansson 65) DW|ELTIZ R melilo—
ti U 27T O ZHBEOBREL T AV EZROTE ST AUTHZ, 2T, 1
COZRBOBBICONT, KETRBULAMAFERE > THNB LT,
$£9, A. radiobacter 1FO 12665, A. rhizogenes 1FO 13259, A.
tumefaciens 1FO 8058, R. meliloti UZ27 ODEWWHIT, ¥ 2/ 200

FRIVAZ-CREAITL ) THEZ2HABML, NS08 BEE T Y THO X F



LT 21778 > 124 R % Table 4—3 ICART, TNHTNTDAF ViLEDHEIE
2 7Y R DEDEIL =KL TV, TOR, Agrobacterium D K
BUHZBEEEY 2y 202 D ERIUBER2L TR EERLI, XL, $=&
THRBRLIZEIS 22 BB OHBOERBICIEIHEEND S, F12, 2327 20
BrEy R.omelilori U227 OLHERIT, 7V VvEZBROCTHRICFEUEBETH 3
CEVERBIIBWT  HEIEINT,

FELE & =
KRBT, ¥2v 7 270023, EAESOHBAMBEA IV TE(SG-D) BREL

Table 4-3.

Methylation analysis of the extracellular acidic polysaccharides

(PS) from strains of Alcaligenes, Agrobacterium and Rhizobium, and

of their products (0S) obtained with succinoglycan depolymerase

Methylated sugar (relative proportions)

2,3,4,6-Gle  2,4,6~Gle 2,4,6-Gal  2,3,4~Glc 2,3,6-Glc  2,3-Glc

Al. faecalis var. myxogenes

10C3 PS 0 1.9 0.9 0.9 2.1 2.0
10Cc3 05 (S5G6-D) 0 2.3 0.8 2.2
Ag. radiobacter
IFO 12665 PS 0 2.3 1.2 0.8 2.4 2.0
IFO 12665 0S 0 2.0 0.8 1.9 2.1 1.0
Ag. rhizogenes
IFO 13259 PS 0 1.8 0.9 0.7 2.0 2.0
IF0 13259 08 0 2.3 0.8 2.3 2.3 1.0
Ag. tumefaciens
IFO 3058 PS 0 1.8 1.0 0.8 2.2
IFO 3058 0S 0 2.4 0.9 2.2 2.4

Rh., meliloti
U 27 PS 0 1.8 1.0 0.8 2.0 2.0
U 27 0s 0 2.3 0.9 2.4 2.2 1.0

Column; 0.3% OV275~0.4% GEXF1150 on Shimalite W.
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meliloti DEBHEOBELT VAV ERZBROT -1 ALTH -, WHIL,
FEDOEBTRKBE»LHEL2 1 DI OLENTHBRL THLNDBHEHCONT, £
NZENAF VAR, RIZAMBLEEDOHER L > THARMUBEEZRELI, CO
IOLUBERTBERZL TOI2ZBEOBERZHL »ITTDITE, HR—KRITITLD
N TN BIEERFTEDS DA TIIARAIEE T, Jansson 5 DFRL 1T ALZER L FEDL,
BRIBRAEATIEEOHELRAT~E L OL BDAG,

WELOEMROEET 2MRALZEES, Y227 270 724 7OZRBEDORF
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—D— AN F - CRREFALEETD Do KRLOFTH, IEHKD Agro—
bacterium DKBEULZHBIINSDERZIEAI®XA- -2 o= 277y
—THEXINELH, TRTOESHEFEOHBEL Y7 7 270 7 > OBE L EKRKWIITH
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WTHEUESIRLUTH#HNIZELA, R.meliloti BHEH, R. trifolii

LEHD Y 73 70 s S EANICE RSO SR 2 AT 5 C &b otz
T, ChoDOFZEH, Flavobacterium sp. M64 D 2 ODHRNB—D— 7
DAF - EOERAZ2ZIZ800D, %22 20 A2 E3BEDODRL D R meli—
loti 1FO 13336 OMRASHEELZRBTCEMBT A, COLEBIIMEHDHH
T 2y s sy Y EEULRK AT,

MRASEEZREMEA ) TBICHRT BRICE TR, MEBHRORRE,
Y222V A TR AT—EDOEMIE, N2 FTUVAT > - VHROBERTDH S,
ESREEPEELTCOIMBIC Y , 22005 EE7 5 23 T& 50, & XTI
WU ERNSZOEAOEEE AR TR (halo) BT %0 0 7, — Vil
RONBUBRDIZWVIE 7 » ~VHTZOLDO2ZRBEICERI®S &, BALEA

) TEEDMIC, DFBRBFD2EHDIIIEDS DS ETE, CDOLIBHFED
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HROLZBENRERITHT .03, ZOBREALATH D, Ba e DS
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Table 5-1. Formation of SCG and succinoglycan in synthetic media by

Alcaligenes faecalis var. myxogenes strain 22 and strain 22-33

Production (mg/100 ml) of SCG

Incubation time s
succinoglycan by

(days) Strain 22 Strain 22-33
Without yeast extract
SCG 3 11 11
6 16 55
9 17 85
Succinoglycan 3 950 145
6 1050 725
9 1060 764
With 0.17 yeast extract
SCG 3 58 95
6 67 166
9 71 366
Succinoglycan
3 980 50
6 1150 480
9 1190 640
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Table 5-2. Effects of some reagents on formation of oligosaccharide

(SCG) and succinoglycan by Alcaligenes faecalis var. myxogenes 22

Production of

Concentration sce Succino- Cells Glucos?
( pg/ml ) glycan consumption
( mg/100 ml ) Cz)
None 15 1075 175 100
Penicillin G 1.2 17 956 174 100
6.0 37 767 150 100
Bacitracin 10 43 675 174 100
50 87 535 151 100
100 106 527 147 100
Sodium 10 18 558 145 100
dodecyl- 20 15 415 149 100
sulfate

Cultures were harvested after 9-day incubation.
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Fig. 5-1. A B C D Fig. 5-2. A B C D

Fig. 5-1. Chromatogram of SCG from strain 22 (A) and 22-33
(B), and SG-D (C) by high-voltage paper electrophoresis.

Controls, glucose and glucuronic acid (D).

Fig. 5-2. Chromatogram of hydrolysates of SCG from strain
22 (A) and 22-33 (B), and SG-D (C) by end-(1+6)-B-D-

glucanase of Flavobacterium sp. M64.

Control, glucose and gentiobiose (D).
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Table 5-3. Methylation analysis of SCG, depyruvylated SCG and

oligosaccharides A and B

Methylated sugar (relative proportions)

2,3,4,6- 2,4,6- 2,4,6- 2,3,4~ 2,3,6- 2,3-
Gle a Glc Gal Glc a Gle Glc a
(T=1.00%)  (T=1.39%)  (T=1.48%) (T=1.56%) (T=1.64%) (T=2.11%)
SCG 0 2.1 0.8 2.2 2.2 1.0
Depyruvylated
SCG 1.0 2.2 0.9 2.3 2.0
Oligosaccharide A 1.0 2.1 0 0.9 0
Oligosaccharide B 1.0 0 0.9 2.2

Retention time of the corresponding alditol acetate relative to 1,5-di-O-acetyl-

2,3,4,6~tetra-0-methyl-D-glucitoel on an OV275-GEXF1150 column.
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Fig. 5-4. Time course of production of polysaccharide containing

succinic acid and cells of Alcaligenes strain 10C3.
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Fig. 5-5. Proposed scheme for the biosynthesis of succinoglycan.

Sugars are transferred from sugar nucleotides to form the
octasaccharide repeating units (SCG) of succinoglycan. Lipid,

polyisoprenol; N,nucleotide; P,phosphate.
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