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Abstracts

The diversity of epiphytic bacterial communities on deciduous oak tree (Quercus dentate Thunb.) leaves was
examined both in the natural forest area with a clean air and in the industrial estate to assess effects of acidic
deposition to the phyllosphere using 16S rDNA sequence data. In addition, acid-tolerant epiphytic bacterial
communities were compared. A total of 78 epiphytic and 444 acid-tolerant clones were obtained from clone
libraries, resulting in 20 and 17 phylotypes by analysis of restriction fragment length polymorphism (RFLP) for
PCR-amplified 16S rDNA products. A low bacterial diversity in both areas was found. As tree leaves grow
older, bacterial diversities were slightly increased in the level of subphylum. The community structure of
epiphytic bacteria in both areas in April consisted of only two subphyla, B - and ¥ -Proteobacteria. In August
two additional subphyla in both areas were found, but the composition was a little different, Acidobacteria and
Cytophaga-Flexibacter-Bacteroids (CFB) group in the industrial estate and a -Proteobacteria and CFB group
in the natural area, respectively. Acidobacteria could be an indicator of epiphytic bacteria for acidic deposition
on plant leaves, whereas a -Proteobacteria be one of epiphytic bacteria that naturally survive on leaves that
are not affected by acidic deposition. The acid-tolerant bacterial communities in April were composed of two
subphyla, ¥ -Proteobacteria and Low G+C gram-positive bacteria in both areas, and in August a -
Proteobacteria was added to the community just in the natural forest area. The direct influence of acidic
deposition on the acid-tolerant bacterial phylogenetic composition could not be detected in higher taxonomic
levels such as subphylum, but at narrower or finer levels it could be observed by a detection of

Xanthomonadales group of Y -Proteobacteria just in the industrial estate.
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2 ATEE AF AHHZE AR 9 R FEIAT nXE 9% Hrhek3) FUAY 2
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e Aolth 1T mAY BRE AU 3 JFS dHFE AEy} He AT
2 YA ABAT TS 2 Aol
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A & & (Phylotype), FAIE ¥ CiAM x|
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4 704 clone library M €2 16S tDNA 7} A€ 213 7§4] clone & Haell 02 Ze} e}
W RFLP & 4% 23 ¥F 30 /9 553 AGM7 FFos ERHIYL o] 7tdle
Bacteria ] FAA 16S rDNA o= 1o JEAY rEZ=gotx YAAA YElE F o8
2 FPEE UE clone & ¢ MY MG sequencing & AAIEHATH 1 A 20 sRwto]
Bacteria G4 A DNA o]glen olA%e JFAAMTFLE 7H53 16S iDNA A E3 (phylotype)
o2 AASHoH, AVde 2F 78 /4 clone(symbols: DIEB-)°] HEHUT 4 709 clone
library o4} W& 20 7He] AT 71w 3D 2 FFAGAAN FFHZ U AL 1 7ol &
Feted F AAY NdTH AT Ho| F3lo] FEHAN(Fig.1).
B. WAHd ddAlE

E% 5 709 clone library oA Vel 16S tDNA 71 A€ 444 712 clone(symbols: DJAT-)
S AFELY Heell2 2 A} vehd RFLP ¥3S B4 A5 2F 17 7j9 553 IZAF
RFLP ¥3o2 ERIAJT olRAE WY ddFATLE NF3t] 16S 1DNA A5z Z2F
P o™ Z} clone library ¢ T A2 AAHSEAT 5 7019 clone library oA Y& 17 £F ¢
ATE 7t 39 2 FAAY didA 25 FEE AL 8 FRHoIH, o] & A 4 HA &
2 499 o] Egtrt dol &% Agte W 8 Yol tFAdol FUHsIALen, 53] F
@ 4 g Sl dASAT 8 99 T AAPI-g P2-g)olA EF 12 749 AFH
284 7] clone ©] HEEH &2 A7]19 A YAC-e)Y 9FF 13471 clone o HIZS AFH ot
FAdo] oFzt EAUTH 2BAYN AEHe F7H clone £EA A4Sl Shannon-Weaver & T
AAFHE 39 R 33 ddo] AY vz FEIJAAT FAAGY A¢rt 4 A vE
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Bk ol AFAZ v]Fo] 16S IDNA AFE e 23 8 ¥ A L FEYG9 YA AAATF
o] 3 AL A Hxd £FQ Ao Z Yyttt

Aod g A iaN YAMZ 28 = ¥ HASER
A dEAE

TEH FAHAY 4 M9 SBAT clone library A 2L& 20 7He] AFFLE tFoz AF
EFE AAE 2AE AFTEA YIS (Fig. 1. Yo] 97] AF3hs 4 9] 39 2 3F
9 clone library(Pl-r, C-r) 257} subphylum &AM EF3 Ay MF2d 727 o)
&8 A B-$} v -Proteobacteria & F F-2]wto] Yelytt B38| y -Proteobacteria = FHT HA
Holl A 24zt 85.7%3 90.9%E JEhdol tHFE-& A&t

4 931 8 ¥ JdAAMTE FHe AEE UL clone library(Pl-g, C-g)'dE Shannon-
Weaver T AF(H)2A H7He 23 3Dddde EoUE syt QY v A YA o
FAL 2 v ol FAINA FIHEHAT ol A I HSLE clone 9 @MYL 7}
A3 subphylum FFoA H713 Ax} FIAAPI-gNME 4 Yo vl8le] Acidobacteria ¢}
Cytophaga-Flexibacter-Bacteroids(CFB) group 2] 5 702 subphyla, HFLAC-g)ANAE a-
Proteobacteria ¢} CFB group 2] 5 709 subphyla 7} 242t F712 &=t a28lx 4 99 2
LAAM L XRAS}AD 7 -Proteobacteria & vl Eo] 8 Eoll& 4 ¥ Ayt FFEo02 743
Rew, ZALE FAl 2 HIEo] FAFHUG

Fig. 1 ¢ A5 4 dendrogram < 20 7} Al do] &3l= HHEHQ clone 2] partial sequencing
AFH(500~600bp)E 7FAAL I Ao|t}. o] IYo] B FxRo] T H A A library oA
TFHOE HEH clone & & 1 /N(DIEB-Del A JE2 F library 9o AT TN
Zpol & B Ak AR o] AL F(species) FENAM Y FfolY Bo|n Z(genus) FFAA B o
T library 250N FFZFo2Z HESHJUT 4 49 @AM FE AFACdogzE FUAH
A subphylum 7 - Proteobacteria o 438\= Pseudomonas group I Enterobacteriaceae, 12|31

rxlo

HO.

subphylum B - Proteobacteria | 43} Oxalobacter group, Rhodocyclus group, Comamonadaceae %
oAt o] s1&ul Oxalobacter X Rhodocyclus groups & ZEA Ao A4l Enterobacteriaceae <}
Comamonadaceae € 38 AANA L 2424 HESHA-
B. Wi dAAMTE

5709] clone library ol X &3 17 572 A5 st 16S 1DNA & BEZHQ G714 Q
& o] 83ld AFEFE AT AFHE Fig2 o] YA U4y JAAT 2HTERE 934
TR A dedle F AY L F AA—d a- Dy -Proteobacteria & Low G+C gram-positive
bacteria 2] 3 £ 9] subphyla ¥ UElgron] o] 7}2d 1 MY AEDA & 1 A clone FHo|
Yeld e -Proteobacteria & ALE A AT AL y-Proteobacteria & Low G+C
gram-positive bacteria ] & 2 7} group 22 FAIHo] YUt
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Fig. 1. Phylogenetic tree showing the relationships among RFLP phylotypes of epiphytic bacteria on oak
tree leaves to the major lineages within the domain Bacteria based on analysis of about 500 bases of
aligned 16S rDNA sequences. Sequences obtained from samples are designated in boldface by the prefix
DJEB-, followed by clone numbers. The clone libraries from which the individual 16S rDNA cione
sequences came are given in parentheses. Methanobacterium thermoflexum in the domain Archaea
served as the cutgroup organism. The scale bar represents 0.1 substitutions per base position

AZE #3 7RE B BTN vlVMA R Ate] BHEFE F XY 2R AF
¥ ZF % clone 7} ASA FUHEAG. F 4 €3 8 Yol 44 AHT T2 P2 A JHA
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Fig. 2. Phylogenetic tree showing the relationships among RFLP phylotypes of acid-tolerant epiphytic
bacteria on deciduous oak tree leaves to the major lineages within the domain Bacteria based on analysis
of 513 bases of aligned 16S rDNA sequences. Sequences obtained from samples are designated in
boldface by the prefix DJAT, followed by clone numbers. The clone libraries from which the individual 16S
rDNA clone sequences came are given in parentheses (P- means both P1- and P2-). Methanobacterium
thermoflexum in the domain Archaea served as the outgroup organism. The scale bar represents 0.1
substitutions per base position.
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A73EY 4FE Fotetr] A A9E HAE JAAT T TERE AR Bug A
ARAYG ] WAAY ddAT o FEE 4499 8349 EF FAA G AY vk ow F
G dAME AESEHA &AW AHoZA Low G+C gram-positive bacteria 2] Streptococcaceae 7}
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Low G+C gram-positive bacteria o) XX Bacillus/Staphylococcus group ©| $-d3l= ¥bH Hz} A7t
o] A=} HA] Streptococcaceae B HolEH & ACE HATH

=
B ATE 1997 9 m&Re yiznegdis stEdaag 2 1998 95 e EA
o 712384 TARY FEdFAIEIERS 015), 22 1999 U% HAgstm mu st
o] g ol FPFHJoH ol A =Y

1. Ahn, J.-H., S.-J. Bang, N.-J. Han, W.-Y. Song, S. Hwang, 1.-S. Lee, and S. J. Park. 1997. Distribution of
epiphytic bacteria and acid-tolerant bacteria on the phyllosphere in the industrial and clean areas. Kor. J.
Microbiol. 33:262-266.

2. Cho, J.-C., and S.-J. Kim. 2000. Increase in bacterial community diversity in subsurface aquifers receiving
livestock wastewater input. Appl. Environ. Microbiol. 66:956-965.

3. Helander, M. L., S. Neuvonen, T. Sieber, and O. Petrini. 1993. Simulated acid rain effects birch leaf
endophyte populations. Microbiol. Ecol. 26:227-234.

4.P rissol, C., M. Roux, and J. L. Petit. 1993. Succession of bacteria attached to evergreen oak leaf surfaces.

Eur. J. Soil. Biol. 29:167-176.

-105-



