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Producing Restriction Endonuclease Sdi 1

Bae, Moo*, Won-Na Suh, Fun-Sook Song and Kye-Joon Lee'

Department of Brological Science, Colfege of Natural Science,
Ewha Womans University, Seoul 120-750, Korea
'Department of Microbiology and Research Center for Molecular Microbiology
Seoul National University, Seoul 1651-742 Korea

Abstract — Numerical identification was applied for Streptomyces sp.264, an isolate producing a
new restriction endonuclease Sdi 1. The restriction enzyme would appear to be an isoschisomer
of Xho I. Fifty taxonomic unit characters were tested and the data obtained were analyzed numeri-
cally by using the TAXON program. The isolate was identified to be the major cluster 19 of
Streptomyces and best matched to S. diastatochromogenes. It was, therefore, concluded that the
isolate was identified to be a member of Streptomyces diastatochromogenes.
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Table 1. Taxonomic unit characters used in the identification of an isolate by using the probability matrix of

the Streptomyces major cluster and TAXON program

1. Morphology and pigmentation
spore chain morphology
color of spore mass
mycehal pigment
diffusible pigment
melanin production

2. Antimicrobial activity
Bacillus subtilis (SUB)
Candida albicans (ALB)
Streptomyces murinus (MUR)

3. Biochemical tests
lecithinase (LEC)
pectin hydrolysis (PEC)
H,S Production (H2S)

4. Degradative tests
elastin (ELA)
arbutin (ARB)

5. Antibiotic resistance
neomycin (NEQO)
oleandomycin (OLE)

6. Growth tests
45C (450)
sodium azide (017Z)
potassium tellurite (01T)

7. Compounds as sole source of nitrogen (0.1%, w/v)

DL-a-amino-n-butyric acid (BUT)
L-valine (VAL)
L-histidine (HIS)

rectiffexible (RFS), spiral (SPI)

red(RED), gray(GRY)

red/orange (ROS)

production (PIG), yellow/brown (YBP)

PYl medium (MPI), tyrosine medium (MTY)

Micrococcus luteus (LUT)
Saccharomyces cerevisiae (CER)
Aspergtllus niger (NIG)

lipolysis (LIP)
nitrate reduction (NO3)
hippurate hydrolysis (HIP)

xanthine (XAN)

rifampicin (RIF)
penicilin G (PEN)

NaCl (7TNA)
phenol (PHN)
thallous acetate (TO1)

L-cysteine (CYS)
L-phenylalanine (PHE)
[.-hydroxyproline (HYD)

8. Organic compounds as sole source of carbon (1%, w/v)

sucrose (SUC)
mannitol (MAN)
raffinose (RAF)
adonitol (ADO)
D-melibiose (MEB)

myo-inositol (INO)
[-rhamnose (RHA)
D-melezitose (MEZ)
dextran (DEX)
xylitol (XYT)

*Characters parenthesis is the code name for computer.
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Fig. 1. Spore chain of the isolate cultured on Bennett’s
agar medium (scanning electron microscope, X4000).
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Fig.2. Cellulose thin layer chromatogram of cell wall
diaminopimelic acid (DAP) isomers and amino acids
of the isolate.

1. cell wall hydrolysate, 2. DAP isomers, 3. Glycine,
4. Glutamic acid, 5. Alanine.
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Fig. 3. Thin layer chromatogram of whole cell sugar
extractfrom the isolate sp.264.

Lane 1: whole cell extract, Lane 2: rhamnose, Lane
3: arabinose, Lane 4: glucose, Lane 5: galactose, Lane
6: mannose.

Table 2. Identification of the isolate Streptomyces sp.264 to the major clusters of Streptomyces by using TAXON

program

Taxon Major cluster Tax 95% Taxon % Prob of strain Willcox

(Centrotype member) distance radius further away probability

19 (Streptomyces diastaticus) 0.4297 0.4508 13.4924 0.972436

18 (Streptomyces cvaneus) (0.4619 (.4497 2.5069 0.027563

21 (Streptomyces griseoruber) 0.5036 0.3709 0.0000 0.000000

31 (Streptomyces antibroficus) 0.5204 0.4131 0.0002 0.000000

5 (Streptomyces exfoliatus) 0.5209 0.4455 0.0155 0.000001

3 (Streptomyces atroolivaceus) 0.5210 0.3631 0.0000 0.000000
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Table 3. Identification of HMQ, centrotype, best match strain, outer-most memberand isolate Streptomyces sp.264
to the major cluster 19 of Streptomyces by TAXON program

Member of cluster 19 Tax 95% Taxon % Prob of strain Willcox
distance radius further away probability
HMO (hypothetical median organism) (0.2658 0.4508 99.9072 0.957032
Centrotype (Streptomyces phaeoviridis) 0.3296 0.4508 92.93%4 0.997509
Best match strain (5. diastatochromogenes) 0.3958 0.4508 40.8670 0.996240
Quter-most member (Streptomyces coralus) 0.4435 0.4508 7.2571 0.447286
Isolate (Streptomyces sp.264) 0.4297 0.4508 13.4924 0.972436

Table 4. Simple matching coefficient (Ssm) of the isolate sp.264 to member organisms in Streptomyces cluster 19

member of cluster 19 ISP NO. ATCC NO. Ssm (%)
Streptomyces diastatochromogenes 5449 12309 74.00
Streptomyces vastus 5309 25506 74.00
Streptomyces coralus 5256 23901 72.00
Streptomyces phaeoviridis 5285 23947 72.00
Microellobosporia flavea M315 15332 70.00
Streptomyces bottropensis 5262 25435 70.00
Streptomyces minoensis 5031 19787 70.00
Streptomyces tauricus 5560 27470 70.00
Miucroellobosporia cinerea M301 15840 68.00
Streptomyces mivabilis 5553 27447 68.00
Streptomyces nigellus 5490 27450 68.00
Streptomyces humidus 5263 12760 66.00
Streptomyces rishiriensis 5489 14812 66.00
Streptomyces drastaticus 5496 3315 64.00
Streptomyces lincolnesis 5355 25466 64.00
Streptomyces glomeraurantiacus 5429 19839 62.00
Streptomyces galilaeus 5481 14569 60.00
Streptomyces sp. F1* 60.00
Streptomyces achromogenes 5028 12767 58.00
Streptomyces olivochromogenes 5451 3336 54.00

*F1: soil isolate unnamed, selected by 5.T. Williams.
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Table 5. Comparison of taxonomic unit characters between member organisms in cluster 19 Streptomyces, and
the Willcox probability calculated by using TAXON program

Taxonomic unit| % value in HMO in Centrotype Best matched strain [solate | Outer-most

charaters cluster 19 Cluster 19 | in cluster 19 member
RFS 40 — + + + 4+
SP1 60 + — + - _
RED 15 — - — — _
GRY 50 + — -+ 4 —_
ROS 15 — — _ + _
PIG 10 — — — _ -
YBP 5 — — - _ _
MPI 50 + + + + +
MTY 50 + + +- 4 +
SUB 20 — — — _ +
LUT 20 — —_ — _ +
ALB 1 — — — — _
CER 1 - — — — "
MUR 5 — - 4.
NIG 10 — — + — —
LEC 1 — - — — b
LIP 25 — + — — _
PEC 70 + +- — + +
NO3 45 - - -+ +- +
H2S 80 + + + — +
HIP 25 — — — _ —
ELA 35 — - — 4+ +
XAN 50 + -+ - — +
ARB 05 + — -+ -+ +
NEO 1 - — — _ _
RIF 70 + + + + +
OLE 25 e - — + 4
PEN 50 + + + + _
45C 15 — — — — +
TNA 30 - — — — _
01Z 5 | - - — — _ _
PHN 95 + + + — +
01T 75 + + — — +
TO1 5 — = - _ _
BUT 30 — — + — +
CYS 75 + + + + +
VAL 70 + - — + +
PHE 20 — — + 4 _
HIS 70 + — + T +
HYD 20 — - —_ + +




132

Table 5, Continued
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Taxonomic unit| % value in HMO in Centrotype Best matched strain Isolate | Outer-most
charaters cluster 19 Cluster 19 | in cluster 19 member
SUC 79 + -+ + + +
INO 80 + + + + +
MAN 85 + + + + +
RHA 95 + + — + +
RAF 85 + -+ + T +
MEZ 25 — + — + +
ADO 15 — - — — -
MER 95 + + + + +
DEX 15 — — — — =
XYT 15 — — — — -
MATCHED 37 36 37 50 36
MISMATCHED 13 14 13 0 14
SSM VALUE (Y%} 74 72 74 100 72
STRAIN Hypothetical | Streptomyces | S. diastatochromogenes | sp.264 | Streptomyces
median org. | phaeoviridis coralus
Willcox probability 0.997032 0.997509 0.996240 (1.972436 | 0.447286

Fig. 4. Pattern of Sdi 1 and Xho I on various DNAs.
Each reaction mixture contained 6 mM Tris-HC1 (pH
7.9), 150 mM NaCl, 6 mM MgCl,, 0.3 ug of DNAs
and 1 ug of Sdi I or Xho I. The reaction was carried
out at 37°C for 60 min. Electrophoresis was performed
on 0.8% agarose gel.

Lane 1: pBR322 DNA control, Lane 2: pBR32Z2 DNA
+Sdi I, Lane 3: pBR322 DNA+ Xho [, Lane 4: pUC18
DNA control, Lane 5: pUC18 DNA+5di I, Lane 6: pUC
18 DNA+Xho I, Lane 7: M13mpl8 DNA control, Lane

Xho L

Ho2 viehdohFig 5). whebd AgtEL Sdi 1o
Xho 18] isoschisomerq! 7oz FA=Em o] &t

Fig. 5. Pattern of Sdi [ and Xho I on various DNAs,
Lane 1: A DNA control, Lane 2: A DNA+Sdi I, Lane
3: A DNA+Xho I, Lane 4: A-Hind III DNA control,
Lane 5: A-Hind III DNA+Sdi 1, Lane 6: A-Hind III
DNA+Xho I, Lane 7: pBS DNA control, Lane 8: pBS
DNA+S8di [, Lane 9: pBS DNA+ Xho L
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