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Identification and Phylogenetic Analysis of Four Endophytic Bacteria
Isolated from Alsophila spinulosa*
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(School of Life Sciences, Zunyi Normal College, Zunyi 563002, China)

ANbszwas To determine the endophytic bacteria inhabiting Alsophila spinulosa and their phylogenetic relationship, integrative
identification and phylogenetic analysis was made on 4 strains of isolates with traditional microbiological methods. Based on
morphological and biochemical properties and sequencing and comparison results with BLAT, the isolates ASP17 and ASL21
were identified as species Bacillus thuringiensis, ASL24 was identified as genus Lysinibacillus, while ASL23 possibly belonged
to another genus close to Lysinibacillus. Among the 4 endophytic bacteria, ASP17 and ASL21 clustered in one branch, while
ASP23 and ASP24 clustered in another branch in cladogram. The results revealed that the genetic relationship between ASP17

and ASL21 is closer than between ASP23 and ASP24. Fig 2, Tab 2, Ref 21
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HEMEEWHARAERAT); 16S rDNA PCRY 1
21 ¥} 27f: 5'-GAGTTTGATCCTGGCTCAG-3', 1525t:
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1.2.4 WNEMEEFELEDNAER A2 DNAR) 2 HLS: 1R
SCHk (1614 4 0 J7 1k R AR 48 S bR 18 MM % . (1) Hl.s
mLEFE W A2 mLEY L EPE 1, 12 000 r/ming.0>1 min,
FE L. (2) PLYEMNS30 uL TEG i, & ARATHEZ &
£, FI40 pL 20% SDS, 1E4], 65 C/KH1 h. (3) A 100
pL 5 mol/L NaCliE%], F/1180 uL CTAB/NaCliE%], 65 °C/K
10 min. (4) IAT50 uLSAA /SR ms (24:1) , IRAT, 8045
min, B EIEWR. (5) INASFIARFRBy /A 05525 BE (25:24:1) 1]
5], B505 min, B EEW. (6) IAO.6fF AR 1) 5 79 BE VL IE
DNA, B.0>, 7 5. (7) 50 pL 70%Z B BE 4 DNA, 35 i
W, T4 50 uL TEZE M, PR AF-.
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1.2.5 16S rRNAEFEHIPCRI 1% PCRJZ Wi {A& % (50 uL) .
BI4)27F 1 uL, 21415251 2 uL, PCR Mix 9.5 uL, FR1 ul, dd
H,0 37.5 uL. S 45142 94 °C 5min; 94 °C 50's, 59 °C 2 min,
72 °C 2 min, 30ME¥R; 72 °C, 10 min.

1.2.6 M F TEIRARE N A= 21 B 1) 16S TDNA PCRY 1 7= 4y
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TR HEAT HE X, 2 SR AR AR B e P B R, T AR B 16S tDNA
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B E L RGE R ER.
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3SERINAE AN B2 Qe A PH M, Z80FR, D BCE BRI 3
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1M ASL23FT ASL24 KR 76 21 ZUHE FUR BE & I A7 76 22 S 4h, 7
V-Pil 6 . FF I 2030 56 . A TR & 380 DR RN I /K it b IR A7 A 25
S X ULHIASPITHIASL2] 2 M7 T 25 24 A2k B AR AR AR AiF 1
3R, MTASL23FI ASL24:2 [a] Af fH 45 3zt .
2.2 TRy ERE16S iDNARYPCRI 1

R B AR B S 2 25 5%, Bk 200k A 4 v, LA
HAELH 4 DNAJ A, Fi16S tDNA PCRY 38 H 51 ¥ 27(F1
15251, YEAFPCRY 14, 3 i3 1.6% Bt JIR B B Jise H Sk A T % B,
19 (ASLI1E#% ) M120 (ASL3SE#E) 748 5 W ob, Ho4x18%k
ROAD P9 A= 41 1 16S tDNAYHS 4= FRIRAF LT, §7 85 291 400
bp R /MADNAZ A (JE1) . 19 (ASLITEE#%) F120 ( ASL35%
BR) P48 5 TRt FPCRY™ 14 B AR 2 152 38 ALY, J5 ol =5 4T
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Table 1 Morphological and biochemical characteristics of endophytic bacteria from Alsophila spinulosa

KR YE Fermentation test

Btk EXRRM TEAR AL J S , ; e g : ;
Strain ~ Gram stain Shape Endospore L LB A R e [J.I?v%!ﬁ- i E% il
Glucose  Galactose  Xylose Sucrose Maltose Sorbitol Mannitol Glycerol
ASP17 + FPIR Rod-shaped + +- ++ - +- +- --
ASL21 + PR Rod-shaped 4 +- +- +- +-
ASL23 + IR Rod-shaped + +- - - -
ASL24 + IR Rod-shaped + +- +- .- oo +- .- - .
. RS HiRE WERE  WRECERE KRR RO AL I bidiviN
Bk VPRE Methylred  Ci WK% Ni ducti ' : Gelati Amylohydrolysi
S V-P test ethyl re itrate oL itrate reduction o . 4 . € a?m mylohydrolysis
test test Catalase test test Urase test  Lipolysis test liquefaction test test
ASP17 + + - + + + + +
ASL21 4 - 4 + 4 + 4
ASL23 + - + +
ASL24 + = 4 + + 4 R
7 PREERRRERIN; -7 BIPEEOREERI . MR EET " FORTERTR, -7 RATRATR, - RARATRATR
“+” = positive or utilizable; “-” = negative or not utilizable; “++” = producing both acid and gas;“+-”” = producing acid but no gas; “--” = producing no acid and

gas in saccharides fermentation test
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K1 200k A= 21 R16S TDNAFIPCRY HE 4%
Fig. 1 Results of 16S rDNA amplified by PCR
M:}9200 bp DNA Ladder; EITFs40F1. 4. 8. 175 HIALFK H#RASL23. ASP17, ASL23. ASL24
M indicates 200 bp DNA Ladder. Numbers 1, 4, 8, 17 above the figure represent strains ASL23, ASP17, ASL23, ASL24, respectively

2 16S rDNAH 1= FIH 1L 3¢
Table 2 Comparison of 16S rDNA of the four strains

k3 SHeU baalinz) EMA7S AR
Strain Origin Accession No. The nearest type strain Identity
ASP17 Petiole NR043403 Bacillus thuringiensis strain ITAM 12077 99%
ASL21 Leaf NRO043403 Bacillus thuringiensis strain IAM 12077 99%
ASL23 Leaf NR042072 Lysinibacillus fusiformis strain DSM 2898 93%
ASL24 Leaf NR042072 Lysinibacillus fusiformis strain DSM 2898 97%

XTIXPIA™ B RE 1T 7168 tIDNA PCRY 1, 348 T 45 L.
X YR U8 BH G FH 5 19 2 76R115250 L K JiF 5% FH A PCR B2 W AR £
Y 1R P L & A FH T 40 16S tDNA PCRY™ 3.
2.3 16S tDNA PCRY & == 4550

PEHUASP17, ASL21, ASL23. ASL24% H.PCRY 347~ 4
% R TR TREAE BRI, 4%k 40 B Iy 25 45 200
JPEs R
24 EEMEEEDHLEE

I AR 20 B A0 P 45 51, B RENCBI, I FIBLASTHc {4
PEATERPE L XS, FEXT a5 R0 2e2. AR PEAR LI = 98%E M R Fl
BRI ARifE, AHIPE=95%1E A FR R briE, JFE5A S
SFRAEAL SNARAE, AR SCHR[17], PDRFASPLTFIASL214) 20 4
€ MBacillus thuringiensis, ASL24W]#] % 8 N Lysinibacillus
J&, MASL23A] figly 5 LysinibacillusABVT{H AR 1Y)g.
2.5 R kBN

XF AR P A AT RN 2 BR RUR M B, k3K S
B ¥k [Planococcus rifietoensis strain M8 (NR_025553) ,
Planomicrobium okeanokoites strain IFO 12536 (NR_025864) ,
Marinibacillus campisalis strain SF-57 (NR_025716) ], I
MEGA S1# 2GS B M (K2) . ASL23F1ASL24 kM H [&]
WAk Lysinibacillus fusiformis strain DSM 28983 h—37, i
ASP17, ASL21 ) H.[RIVE B ¥R Bacillus thuringiensis strain IAM
12077F13%k 2 LL 41 R N 55 — 3. {H ASL21tt ASP175 Bacillus
thuringiensis strain IAM 1207735 %< Z 83T, ASL241H, ASL23
5 Lysinibacillus fusiformis strain DSM 2898342 R H iT; 5
—J7 TERPRS P A4 40 T ASP17RIASL212 [f] Ht ASL23 1 ASL24 7.
B RER. XS8R —2

e GRS

i 3 R PN AR T — B B SR U5 ik, NS SRR R A
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PR AR 2 A AL SRR AE R B 16S rDNA 5 il
BLASTH. X, ASP17FIASL210] )45 % 58 W 9k == 4 4 6T B
( Bacillus thuringiensis) , ASL247] %] % 58 hy Lysinibacillus,

M ASL230] fig Ay 5 Lysinibacillus T (AR 9 J& , FEp9 A= 40 i
R —EMZ RN, RERE VIR : ARNEH T,
ASP17HIASL213¢ Z2#5E, 5 Bacillus thuringiensis strain IAM
120775 —37, MiASL23FASL245% 28T, 5 Lysinibacillus
fusiformis strain DSM 28985 y—37, {H ASP17H1ASL21Z [A] 1t
ASL23FIASL242 [i] KA R 5 0 R

FEL ) N A TR — v A 1 B B A R, e AR F
T EAEY AR Y SR AT Y P PR LA S 3 5 LT s K RE
&, BHEIT R A AR AR BRI A 2. s 4 T
FF T B8 ™ A2 P 25 F 0 B A4l e B R AR Tl 2 4
R e ) Y2 B A R A HRUF)L 2 22 A DA TH b R K AR AR R IX
A3 F B —BR VA BN DC-L14, 22168 rDNAJF 51 43 1 % 58
K Lysinibacillus fusiformis, 84y W38 2wy w1, ]
CHE D\ FL B I 7K Hh 43 B8 B — bk R RS 8 IR B Lysinibacillus
Susiformis ZC1 " EFRL. fusiformis ZClU& 24N 1T 23R8
R4 (VD) R R R m A, PR A2 E (25) 4
B RO AR R RS IRAL L IRE R IR ERR, A
FAER, DRBAD I v 43 8 21 1Y) PN A 2 T ASL24 2 75 .7 4
YER, LA RCHL R A B A 34 1w A RO Bt & 4 TR 03 19 T
HESE(HAR TR AW AT

PEARGE, N4 A YR, R I 2K R A
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RIBWE TGN A #8350k, BB 8 81
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Fig. 2 Phylogenetic tree based on 16S rDNA sequences
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