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Z~(headspace)® %7} 50,000 ppme] HE== 3} 0 CTolA 150 rpme2 HEujetsldarx A7|2 o=
HEre] F5E GC-FIDE o]&3l A3t 5=t pm ]t HolH& A WS Y% v

Atk e RV WolAe £t HART O = A @ dTE gol 1 AR B3 UE A

S
A
FH A WBE T, FUS wEe] Mg T T

|9 0.2
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A7)9b 2ol WS A&EHA =AY FEGFAS 10 7HA] AL T, A} 7F 3 A NS NS ofrt =
o] E(agar plate)ell 200 pl¥ #Fste] =@aivh. e

(aerobic chamber)ollAl 2t Zdo|EE ¢
S EUE 9 2EYE 233t
A A el HEste] wjFatait.

AR
NMS ®iA] 20mLE ©-2 "3k 120 nL AW 23 F2UE JAF5T. 4719 2ol s DE3k &
F3ste] FleAad o)~ HE7} 50,000 ppme] HEE FYsta 30CAA 150 rpme
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4 %7} 1,000 ppm ©]&t%E HojHE AE
47N #5o FAS ZUE RS Hiekabsl A4S Hol= 3719 o Wik
=z [e)

kg wjke o] wigk 7k 50,000 ppm FE=o wHa wE AtstE= B AR WY F3es Hrhete], M

AAd 2. vDZA2E2A & (Yethylocystis sp.) JHTF4 &5 BA

&7] AAld 18] A JHIF4 #5785 S48 1A vha3 Zo] 16S rRNA A EwA S Fadsgict. WA JHIF4 o
T HlgAS 13,200 ref® 18 LdAEDSI] AE HEA(cell pellet)E 2> F NucleoSpin®Soil
Kit(Macherey-Nagel GmbH, Duren Germany)E ©]-&3] DNAES F&3}3ith. &3 7% DNA(genomic DNA)E 53
(template) 22 o] &3] 16s rRNAS] 7|MEE AT, olw] 340Fe] gk Eto]w(5'-
TCCTACGGGAGGCAGCAG-3") <} 805Ro thet elo]m (5'-GACTACHVGGGTATCTAATCC-3" )& AF&3F3it}t. WhHy E3dEL
W= 39.75 ul, MgCl,& 73k PCR ¥ 1 uLl, 2.5 mM® dNTP 1 upL, 10 uMe] =glo]w Z}zF 1 nL, ACE
Taq THaA(polymerase) 0.25 ule] FHo= FHHUTE. PR 94TolA 383k %7] WA (initial
denaturation), 94CollA] 30%3t WA (denaturation), 58ColA 30%7t o9& (anealing), 72°CollA 30%3F Al
ZF(extension) AL 30 Alo]F(Cycle) WS 3 72 Colld 583 HF A1 (Final extension)dteE %

2 733k,

PCR A &S #7IME 42 vta=g(Macrogen (AZ, =)ol o=ste] FPsigvt. E4dE A7IXES
BioEdit v7.2.6.0(Bioedit Sequence Alignment Editor)ZZI13& o] &3] AHsIS}t. o] & x
2O3E B F7] QUGS ol&3ste] JHIF4 #5E 4 A3, HEZAAEH A &Ho e Aow wdd
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= ATk
B oadzlse A4 &%‘—E “Methylocystis sp. JHIF4"o. 2 wWwHalglom g™ Tedg el 20213 054
18422 71Erste] | 71EE KCTC14574BPE Ko wklt).

AAd 3. AYBZAAEA £ JHIF4 FF9 Al Asks g9

2 dgo] wE wWEZAXE 2~ & JHIF4 52 vE Altshse oF 50,
g 7k oA wE Al GAIZ] AFEfel A Flst ittt Aldie °
w ) Z(Control) 02+ o] AEFH A & NMS A 20mLS AM&sl k. Al Fold ujokod
A7 AR (A 5 JFS W8ea ueE |ErkA 50,000 ppns FLEAT. T AH o RRE
S&=7F 1,000 ppm olek7b B wi7bA] AEE ARSI 30TlA 150 rpme2 IR FaFA om 4A]3E
GC-FID(GC with Flame Ionization Detector)Z ©o]&3] =3 SAHsls T A o]y
o ¥EE 71538t
HeEitsEE EAS 93 GC-FIDE ol&3l 715e w5 dolHE wek 7kad g dle](Henry) (20T, 1
& 2 ghaka] Atslgdel. 120 Lo A 50,000 ppme] WEIIAS FU487] YA 6 mL
9] %= 99.995%2] WS FUAFFA O E 6x1000<0.99995/(22.4 < (273+20)/273)= 249.561 umoles FRP3I A
o2 =3t
I A34E & 1o YERSATE. oluf & 16 oA, HEHA F&
yson, B aye] 57 135 A¥ae wa Azt AE
oo A 9] Wigt ZhA FEVF AR R BbE, B i o] WE2 AR A
g 7t B AZEHAT. HEe] o]9 dEsdo] s oA HErtAart BEFE A

AetEsd 23 WP 52 A3 A7 701 pmol - g-dry cell - h Q)< sHelargict.

00 ppm®] H
AFE-8F e
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7, diz2Tte] =29

23 AFLe o
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AAd 4. HE2ZA2E A & JITF4 T3¢ A8 A% 23% &89

2 o] wEZAIAEA & JHIF4 7509 A8 AR 55 3AIs] fstd, A& A =3 &8 YE
e A FQ elEolA EAN indole acetic acid, IAA) AAHs 2 ACC(1-aminocyclopropane-1-carboxylate) o}
"8 7 (deaminase) XS sl 3iTt.

[o

[AA A2bsS Hrbslhr] S8, AWy 9 nLe] NMS iAo wWEZA|~E2 4 JHIF4 5 #ldd 1 alEs HES
HOoATE dEd &, g3y R 23 AdXZ wErts 50,000 ppms TR FUTH. o]E 30TolA
150 rpm& 2 AFAZF Aujkst & A= dd 120 mLel ol A7) wjdd 5 als %A FAk. oldl 6
mLe 1% 5372~ ¥~ o]lE v|¥(glucose phosphate buffer (pH 7.5) (AAAJAYEH 1253+= (NagPO, -
120,0) 22.81 g, 25322~ 10 g, 1 L 32 T/FF X3)), 4 nl9 0.06% L-EHER SA(L-EHER(L-
5 HE FHdAE H dFE LEsta wEs 57U T2 AFYsE)
o 315 mLY FH (tube)ol] A FH3F FH 4000 rpmo
mLe} A3 E 7] 2N (Salkowski’ s reagent (35% 4 AAHHC10,)
98 mL, 0.2 M dstAlo)d 65 3HE(FeCls - 6H,0) 2 ml)) 2 mLE 5L 25TolA 3087F wids 5T,
5 535 moll Al FHEE SAste] 1A AXS Bf oFE IRt ofnf dlxaro® Mg NS #jAE A}
&3k3it.
ACC Eolrga A5 ot 2o Hreelth. Ay 18 mLe NMS wixeo] WEZA|~E]2 & JHTF4 o
T g 2 nlE AT F JTE dEsta W] oo 9y Hert~E 50,000 ppm FHEATE. o) E
30CoA 150 rpme. 2 ¢ UFUZF Mg & =2 120 mLe] FHEU 3mMe] ACCE &g DF(Dworkin-
Foster) ®IA[(M9, Sigma-Aldrich)ol &AFTUTE. 7] ACCE HaY tal dojF3ul. &l 0.5M2 ACC A%
LM (o} Eol A Eolr] = (Acetoacetamide, CHNO,) 50.55 g, 3% ZFF 1 L) whEdrt. I3 &k
3 3mMe] EE= M9 wiX] 7.5 nlLe} WERAAEA & JHIF4 #5F g 2.5 ml, 0.5 M ACC A% &4 45 uL
E FAs. 7] e JT-E E5e & wg 7k~ 50,000 ppm -—% T8l 5 30TelA 200 rpmo.2 U

tryptophan) 0.06 g, 100 mL 3%}
FATE. o]& 37TeA 2413k H

2 57 AARIAFAY. 1 T AT
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