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Dominant-species Variation of Soil Microbes by Temperate Change
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Abstract — Today, the weather is changing continually, due to the progress of global warming. As
the weather changes, the habitats of different organismswill change aswell. It cannot be predicted
whether or not the weather will change with each passing day. In particular, the biological distri-
bution of the areas climate change affects constitutes a major factor in determining the natural
state of indigenous plants; additionally, plants are constantly exposed to rhizospheric microor gan-
isms, which are bound to be sensitive to these changes. Interest has grown in the relationship bet-
ween plants and rhizopheric microorganisms. Asa result of thisinterest we elected to resear ch and
experiment further. We researched the dominant changes that occur between plants and rhizos-
pheric organisms due to global warming. First, we used temperature as a variable. We employed
four different temperatures and four different sites: room temperature(27°C), +2°C, +4°C, and
+6°C. The four different sites we used were populated by the following species: Pinus deniflora,
Pinus koraiensis, Quercus acutissima, and Alnus japonica. We counted colonies of these plants and
divided them. Then, using 16SrRNA analysis we identified the microorganisms. In conclusion, we
identified the following genera, which were as follows: 10 species of Bacillus, 2 Enterobacter species,
4 Pseudomonas species, 1 Arthrobacter species, 1 Chryseobacterium species, and 1 Rhodococcus
species. Among these genera, the dominant species in Pinus deniflora was discovered in the same
genus, but a different species dominated at 33°C. Additionally, that of Pinus koraiensis changed in
both genus and species which changed into the Chryseobacrterium genus from the Bacilus genus at
33°C.
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PCR productell /] smaple®] <=4 DNAES £E3}7] ¢
3l QIAquick®PCR purification kit250 (QIAGEN, U.S.
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Table 1. The reaction conditions of PCR

Step Temperate Time
Incubate 95°C 5min
Incubate 95°C 30sec
Incubate 57°C 30sec
Incubate 72°C 1min

Cycleto step 2 for 30 more times - -

Incubate 72°C 5min
Incubate 4C Forever

Table 2. The sequence of 16S ribosoma DNA primer and B16S
ribosomal DNA prime

Primers Nuleotides sequence(5’ — 3)
16S ribosomal DNA primer_F AGA GTT TGA TCCTGG CTCAG
16S ribosomal DNA primer_R GGT TACCTTGTTACGACTT
B16S ribosomal DNA primer_F  GTG CCA GCA GCC GCG G
B16S ribosomal DNA primer_R ~ TCG ACC CTT TCC CTC ACG
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Wk A 4 DNAL 4719958 54 3% Sl
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C-33-28} WHslelt}. npx|ato g D-277e| A= 379
S HzFo] AZ&He] D-27-1, D-27-2, D-27-30.2 %3}
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=x 24 Yot 54, 33 B A
& B A 54 9 5 54 g
WA FFolA DNAE FE3l 7] Md &
' %Xéﬁdolv}i*éﬁu < DNA §7] A<
gt
=

_IZi-{n
3#
o N,
o
o
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2 -lN‘ IRt o2

T =R oA A ?5]-7]E_ sl &, o
kel o) Zbzte] #F2] genomic DNAES

3 o]E 7+7+e] genomic DNAe] dls] PCRE:
Aste] T SA-o] D23 = product® o]t} PCR
<+ S8 AFe-E primers W R3] Feo] 16S ribosomal

M Al A2 A3 A4 A5 A6 A7 A8 A9

Fig. 1. Electrophoresis result of DNA purification. Lane M: 1 kb
ladder marker. Lane Al: A-27-1, A2: A-27-2, A3: A-29-1,
A4d: A-29-2, A5: A-31-1, A6: A-31-2, A7: A-33-1, A8: A-
33-2, A9: A-33-3.

M Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 Bl1l

Fig. 2. Electrophoresis result of DNA purification. Lane M: 1 kb
ladder marker. Lane B1: B-27-1, B2: B-27-2, B3: B-27-3,
B4: B-29-1, B5: B-29-2, B6: B-29-3, B7: B-31-1, B8: B-31-
2, B9: B-33-1, B10: B-33-2, B11: B-33-3.

DNAz}E= primer 22 947149 73 Slvhs A
0] &-3}e] o|3e) HAE 4~ 9l 16Sribosoma DNA pri-
merS AR&-3}9th. o] PCR productel] o] DNA purifi-
cationg AlAX]Ele] =438 DNAS 323)9] 1 o] dec-
trophoresis(1.5% agarose gel) S Al A|sle] #qldt & 71
A3}k Figs 1-4e) vrehygict.

3.7 &5 dte $-AF2] 16Sribosomal DNA 4 7]
EER XL LR
4 A 7 dted| M A& vAES F 6 & 37
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MEoz Fol=gleor] I Zi= Tables 3-60] jehy
et

A1} (Pinus densiflora)el] 4] &= 27°Cel| 4] Bacillus cer-
eus(A-27-1)¢} Enterobacter sp. CCBAU 15492 (A-27-2),
29°Cel| A= Bacillus sp. 210 64 (A-29-1)¢} Enterobacter
sp. CCBAU 15492 (A-29-2), 31°Cel| 4= Bacillus sp. 210_
64 (A-31-1)¢} Enterobacter ludwigii (A-31-2), 33°Cel| 4] =
Bacillus sp. 210 64 (A-33-1)2} Enterobacter sp. CCBAU
15492 (A-33-2), Bacillus marisflavi strain DS6 (A-33-3)7}
z 2t $AFo R Fqlye] 7+ 2x=W=R Baclluse} En-
terobacter&ro] -A4F o] el FHH 1, 2 FeolsA
33°Col| A= A EA el Bacillus marisflavi strain DS6
7F $AHF o7 WA o] F2 colony Aejel A <]
Proz F o] $AHFHE t2A 3L 93 9]
oiet.

M Cl1 C2 C3 C4 C5 C6 C7 C8 (9

Fig. 3. Electrophoresis result of DNA purification. Lane M: 1 kb
ladder marker. Lane C1: C-27-1, C2: C-27-2, C3: C-27-3,
C4: C-29-1, C5: C-29-2, C6: C-31-1, C7: C-31-2, C8: C-33-
1, C9: C-33-2.

A2 (Pinus koraiensis)ol| A= 27°Cell 4] Bacillus cer-
eus Q1 (B-27-1) £}, Pseudomonas sp. PR1-3(B-27-2), Arthro-
bacter woluwensis strain CBU05/5295 (B-27-3), 29°Col| 4] &=
Bacillus sp. G3(B-29-1)¢} Pseudomonas sp. PR1-3 (B-29-
2), Bacillus sp. 210 _24(B-29-3), 31°Cel|A]*= Bacillus cer-
eus Q1(B-31-1)¢} Pseudomonas sp. PR1-3(B-31-2), 33°C
o]l 4]+ Bacillus coagulans strain (B-33-1)2} Pseudomonas
sp. PR1-3(B-33-2), Chryseobacterium sp. COLI2 (B-33-3),
Zr =W Pseudomonas®} Bacillus&o] $HEo =z
2l 9] 31, 27°CollA] Arthorobacter<:o] 1% 29l= 9]
on, 33°Cel|AM = A2 9AHZF o= Chryseobacterium
sp. COLI27} A =] g}

A=) u}5- (Quercus acutissima)ol| A = 27°Cel|A] Bacil-
lus cereus strain B1(C-27-1)2} Pseudomonas putida strain

M D1 D2

D3 D4

D5 D6 D7 D8

Fig. 4. Electrophoresis result of DNA purification. Lane M: 1 kb
ladder marker. Lane D1: D-27-1, D2: D-27-2, D3: D-27-3,
D4: D-29-1, D5: D-31-1, Dé: D-31-2, D7: D-33-1, D8: D-
33-2.

Table 3. Identification of isolated strains from site A of awild Pinus densiflora community by 16S rRNA seguence anaysis

Strain No. Homologous microorganism 16SrRNA % identity
A-27-1 Bacillus cereus(DQ115540.1) 16SrRNA F: 99%, R: 91%
A-27-2 Enterobacter sp. CCBAU 15492 (DQ988939.1) 16SrRNA F: 99%, R: 99%
A-29-1 Enterobacter sp. CCBAU 15492 (DQ988939.1) 16SrRNA F: 99%, R: 99%
A-29-2 Bacillus sp. 210_64 (GQ199766.1) 16SrRNA F: 99%, R: 98%
A-31-1 Enterobacter ludwigii culture-collection CGMCC:3092 (GQ380575.1) 16SrRNA F: 100%, R: 99%
A-31-2 Bacillus sp. 210_64 (GQ199766.1) 16SrRNA F: 99%, R: 98%
A-33-1 Bacillus sp. 210_64 (GQ199766.1) 16SrRNA F: 99%, R: 98%
A-33-2 Enterobacter sp. CCBAU 15492 (DQ988939.1) 16SrRNA F: 99%, R: 99%

A-33-3 Bacillus marisflavi strain DS6 (EU835732.1)

16SrRNA F: 99%, R: 96%




58 Kap Joo Park, Byeong Chol Lee, Jae Seok Lee, Chan Sun Park and Myung Hwan Cho

Table 4. Identification of isolated strains from site A of awild Pinus koraiensis community by 16S rRNA sequence analysis

Strain No. Homologous microorganism 16SrRNA % identity
B-27-1 Pseudomonas sp. PR1-3 (FJ889637.1) 16SrRNA F: 99%, R: 97%
B-27-2 Bacillus cereus Q1 (CP000227.1) 16STRNA F: 99%, R: 99%
B-27-3 Arthrobacter woluwensis strain CBU05/5295 (DQ317590.1) 16STRNA F: 99%, R: 99%
B-29-1 Bacillus sp. G3(2009) (GQ402829.1) 16STRNA F: 98%, R: 97%
B-29-2 Pseudomonas sp. PR1-3 (FJ889637.1) 16STRNA F: 99%, R: 97%
B-29-3 Bacillus sp. 210_24(GQ199726.1) 16SrRNA F: 96%, R: 93%
B-31-1 Bacillus cereus Q1 (CP000227.1) 16STRNA F: 99%, R: 99%
B-31-2 Pseudomonas sp. PR1-3 (FJ889637.1) 16STRNA F: 99%, R: 97%
B-33-1 Bacillus coagulans strain C1H (GQ214131.1) 16STrRNA F: 98%, R: 97%
B-33-2 Pseudomonas sp. PR1-3 (FJ889637.1) 16STRNA F: 99%, R: 97%
B-33-3 Chryseobacterium sp. COLI2 (EF442766.1) 16STRNA F: 99%, R: 97%

Table5. Identification of isolated strains from site A of awild Quercus acutissima community by 16S rRNA sequence analysis

Strain No. Homologous microorganism 16SrRNA % identity
C-27-1 Bacillus cereus strain B1 (EU857430.1) 16SrRNA F: 99%, R: 99%
C-27-2 Pseudomonas putida strain W30 (GQ303714.1) 16STrRNA F: 99%, R: 98%
C-27-3 Arthrobacter woluwensis strain CBU05/5295 (DQ317590.1) 16STRNA F: 99%, R: 99%
C-29-1 Pseudomonas putida strain W30 (GQ303714.1) 16STrRNA F: 99%, R: 98%
C-29-2 Bacillus cereus strain CICC10185 (AY 842872.1) 16STRNA F: 99%, R: 97%
C-31-1 Pseudomonas sp. W15Feb9B (EU680989.1) 16STrRNA F: 99%, R: 99%
C-31-2 Bacillus cereus strain CG-T2 (GQ342295.1) 16STrRNA F: 98%, R: 98%
C-33-1 Arthrobacter woluwensis strain CBU05/5295 (DQ317590.1) 16SrRNA F: 99%, R: 99%
C-33-2 Bacillus sp. CCBAU 51490 (EF377314.1) 16STrRNA F: 99%, R: 98%

Table 6. Identification of isolated strains from site A of awild Alnus japonica community by 16S rRNA sequence analysis

Strain No. Homologous microorganism 16SrRNA % identity
D-27-1 Pseudomonas sp. PD 16 (DQ377757.1) 16STrRNA F: 99%, R: 99%
D-27-2 Enterobacter sp. CCBAU 15492 (DQ988939.1) 16STRNA F: 99%, R: 97%
D-27-3 Bacillus sp. B18(2008) (EU362164.1) 16S rRNA F: 99%, R: 99%
D-29-1 Rhodococcus erythropolis PR4 (AP008957.1) 16STrRNA F: 98%, R: 98%
D-31-1 Pseudomonas sp. PD 16 (DQ377757.1) 16S rRNA F: 99%, R: 99%
D-31-2 Enterobacter cloacae (AF157695.1) 16STRNA F: 99%, R: 99%
D-33-1 Bacillus subtilis strain SYH15 (GQ375788.1) 16STrRNA F: 99%, R: 98%
D-33-2 Pseudomonas sp. PD 16 (DQ377757.1) 16STrRNA F: 99%, R: 99%

W30(C-27-2), Arthrobacter woluwensis strain CBU05/5295
(C-27-3), 29°Cel| A]:= Bacillus cereus strain CICC10185(C-
29-1)2} Pseudomonas putida strain W30 (C-29-2), 31°Ce|
4= Bacillus cereus strain CG-T2(C-31-1)¢} Pseudo-
monas sp. W15Feh9B (C-31-2), 33°Col|A]+= Bacillus sp.
CCBAU 51490(C-33-1)¢} Arthrobacter woluwensis strain
CBU05/5295(C-33-2), 2+ 2= =2 Arthorobacter, Bacil-
lusgo] S-4Fo2 FAF R

vlx|eto 2 @ 2] }F (Alnus japonica)el| A= 27°Cel| A
Bacillus sp. B18 (D-27-1)¢} Pseudomonas sp. PD 16 (D-27-
2), Enterobacter sp. CCBAU 15492 (D-27-3), 29°Col| A=

Rhodococcus erythropolis PR4 (D-29-1), 31°Cel| A= En-
terobacter cloacae(D-31-1)¢} Pseudomonas sp. PD 16 (D-
31-2), 33°Cel| A= Bacillus subtilis strain SYH15(D-33-1)
9} Pseudomonas sp. PD 16 (D-33-2), 7+ £ =¥ =2 Entero-
bacter, Pseudomonas, Bacillus, Rhodococcus<-2] 4%-2]
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