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Screening and ldentification of High Protease-producing Bacteria
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(School of Marine Science and Technology, Huaihai Institute of Technology, Lianyungang 222005, China)

Abstract: Totally 44 bacterial strains were isolated from 9 soil samples collected from Guangdong, Hebei, Liaoning, Hunan
and Jiangsu by diluted plate method. The protease-producing ability of the bacteria isolated was screened by transparent cycle
plate assay. The results indicated that of these bacterial isolates, 16 exhibited clear transparent cycles. Meanwhile, strains G1-b, GD-
2-2 and HX-B-1 revealed the strongest protease activity. The ratio of transparent circle diameter to colony diameter was higher
than 3.5. Strain GD-2-2 had stronger protease activity than the other two, reaching 447.6 U/mL. Based on morphological
observations and physiological and biochemical tests, strain GD-2-2 belonged to Bacillus. The 16S rDNA sequence analysis
showed that the isolate was 100% similar with Bacillus licheniformis strain YB915 (GQ996726.1). Therefore, strain GD-2-2

belonged to Bacillus licheniformis.
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Table 1 Transparent circle diameter-to-colony diameter ratios of 44
bacterial isolates

[l R EWARE EAA /mm BV EAS /Imm EHARL(HC)
Gl-b 12.3 3.3 3.72
G1-3 20.2 6.8 2.97

GD-2-1 234 135 1.73
GD-2-2 245 6.5 3.76
GD-3-1 8.7 5.9 1.47
GD-3-2 18.1 6.7 2.70
GD-3-3 26.9 19.3 1.39
GD-3-4 34.7 18.9 1.83
HD-2-3 17.6 7.3 2.41
HD-2-4 17.0 6.1 2.79
HX-B-1 20.7 5.8 3.57
HC-D-1 16.2 6.3 2.57
HC-D-2 16.8 8.1 2.07
N-8-1 19.4 7.3 2.66
N-8-2 16.5 8.9 1.85
N-8-9 17.7 8.3 2.13

M L AT%n, 16 A HEARAENE A WrE e . Lk
BANF B FE HC I, #ikk GD-2-1. GD-3-1. GD-3-3.
GD-3-4. N-8-2 ff(JHC 7 2.00 LA F; Kbk G1-3. GD-3-2.
HD-2-3. HD-2-4, HC-D-1. HC-D-2. N-8-1. N-8-9
) HC 7F 2.00~3.00 2 [f]; Btk G1-b. GD-2-2, HX-B-1
JHC 7£ 3.5 LA k. UMK #E G1-b. GD-2-2. HX-B-1
ARG = E AR, W 1.

El1 ARIEHRERRSEFE ERES 1d f3d prr=tiE g
Fig.1 Transparent cycles formed on skim milk medium by different
strains after 1 and 3 days of cultivation
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F2 BEHRGD-2-2. HX-B-1. G1-b BABENNELE R
Table 2 Protease activity of strains GD-2-2, HX-B-1 and G1-b

RS ODssonm BTG 77 1(U/mL)
Gl-b 0.684 359.8
HX-B-1 0.583 306.7
GD-2-2 0.851 447.6

2B, BWIFKGD-2-2 KW IIBEE  fewm, J
fityi% 11k 447.6U/mL, WA R8T 540 2 RBFE .
24  GD-2-2 Witk %E
241 JEERHE

PPk GD-2-2 754 P a1 R A RS 77 45 B35 5% 20h
Jo, WiEANI A6, PEY, KRB, J5 MW
WGBS, BOMKSE, wat, NEW, Lk
KT

WY, RO, WERROSREERY,
WARTE A AT IR, BERHES), Wam B, kRN
H(1.0~1.8) X (2.0~4.1)um, H LY M, 4
o, ZF AU R SN R, RS0 — AN S, 2 A
Tk g, HHE, niEsh. Walw GD-2-2 T
Y, FRRamEa, E2.

122G, 2 2Ffeth, 3MBRA,
B2 418 GD-2-2 KB A& (X 1000)
Fig.2 Colonial morphology of strain GD-2-2(X 1000)

242 41 GD-2-2 BRI A BEAE AL S 25 R

F3 Y GD-2-2 MAEBEENIRER
Table 3 Physiological and biochemical properties of strain GD-2-2
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ARPERE. WIBEEE. % R, Rinfe nmAAL e,
SPIE: B A S 25 R R I Ak GD-2-2 K AL
S UL WA BE 20 R I 1R T 055 7R 2 v A A Qi IR B 1 2 B
PEs el S8 b g A PR AR, BN S T A
SN, SRR RN SR N SE A i N 10% FeCls
Ja AR, U RN B RN R, AN RE
BERF IR I R N R R 2 2 R N R, 38 — Sk
FRRFIAREAR N p B S M R BN LI h R IR 5 AR
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Fig.3 Salt tolerance of strain GD-2-2

P 3Ty 0L, R A 0g/200mL AT 1g/100mL i,
P A T TE W] AR, R ITAH R GD-2-2 Wik A K LA
T, BENSIN A2 19/200mL (X EE R RIKE . R
T 19/100mL I, B RSEE BEB MBS, Eh IR A 3~
79/100mL B R A TR e, HTUEIRE A 8~9g/100mL
I, R A A R R SR T B, 0 2 K R I Y A 1
RIS, AN A AE SR IR IR S IR R A K

PG L LA e AR AR SR, 3% (h
AU T F WS, 40 B R 485 58 T e R
CHEFUAT R RO, 41 GD-2-2 HIRFPETTF A S HUAT 14
FRAE, Y0 % Mk E T AT s .
243 Y GD-2-2 Hikk 16S rDNA [ 14 4y e 51| &
g

CTAB LR HURE 1 GD-2-2 BkkEL K41 DNA, %
1% 3 I B gk s v VK R I % B, DNA A7 Y 5% |

fitt, FrEER/NEA L 4] DNA KN, i8] GD-2-2 Bk
HIRE R 41 DNA REULT . R 415 16S rDNA i 51
WEATPCR Y, 5K 4.

2000bp
1500bp

1. PCRYH™4; M. Marker.
Bl 4 408 GD-2-2 [ 16S rDNA [f] PCR #1874y
Fig.4 Agarose gel electrophoresis of PCR amplification products of
16S rDNA from strain GD-2-2

¥ PCR 3 =4 [y, Wy i 2 ok 1461bp,
W T3 7505\ GenBank, i Blast #2 /578847 LU 37
B R A ZE AT 1 (Bacillus licheniformis) YB915
(GQ996726.1) 1 16S rDNA 551 [F Ui 14 5] 100%.

HEHY 5 41 GD-2-2 (11 16S rDNA 41 [/ Y5k 15135 99%
DL E 25 BB kR, N H Clustalx i1 Megad 43 b #c4# gt
RGER, Z5RUE 5. 4 GD-2-2 5 Bacillus
licheniformis strain YB915 (GQ996726.1) 4t T [f]—43 3¢,
KN Z MR G T, %415 7o) HJE T
i —.

67 Bacillus subtilis strain BCRC 10058
79 Bacillus subtilis subs.0S-44
181 Bacillus subtilis strain SB5
5 Bacillus subtilis strain 1369
=1 " 21-~Bacillus sp. CJ11043
! Bacillus subtilis strain NBRC 101245
0o | ~Bacillus subtilis strain CM-B55
ol 3 ... Bacillus subtilis strain WD23_ .
lus subtilis subsp. subtilis strain SB 3130
0 Bacillus subtilis strain xm-1
17.._~Bacillus subtilis strain L4
25 Bacillus sp, C2-1
1658 ~~~~~~~~~ Bacillus subtilis strain sdau08-96
2o Bacillus licheniformis strain B425
3fe ; Bacillus subtilis strain CM19
pe L Bacillus subtilis strain SYST2
Pt Bacillus subtilis strain TCCC11429
1 Bacillus subtilis strain BG-B28
581 ¢ Bacillus subtilis strain IMAU80203
38— Bacillussp.zl
43_ . Bacillus subtilis strain CICC10147
72-Bacillus subtilis partial
Bacillus subtilis strain 1248
us subtilis strain HU31
Bacillus sp. D1(2007)
Bacillus sp. D4 i i
Bacillus licheniformis strain YB915
66~ GD-2-2

vs)
)
=]

Bl 5 #RIEME GD-2-2 165 rDNA 5 RIVE: g I 7 48 3k 4k
Fig.5 Phylogenetic tree based on the similarity of 16S rDNA sequence
of strain GD-2-2

LR B RAE R E B AGRFE, 454 16S rDNA
TR R A, AN GD-2-2 %o A S R B
(Bacillus licheniformis).
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T I X4 B G D-2-2 BRI PR T 75 27 W S R AR AR AE S
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7745 4l % Bacillus licheniformis YB915 (GQ996726.1)[¥)
16S rDNA 741 [RIJE I 100%, 2545 TE 254 M 2 Fl A B
AL SIS A5 R, %E GD-2-2 BB A AT
(Bacillus licheniformis).
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