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Development of a novel simple and quick rRNA quantification method for analyzing
environmental microbial community structure
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We developed a novel simple and quick rRNA quantification method which is
not required enzymatic reaction such as reverse-transcription or polymerase chain reaction. This
method can avoid biases caused by enzymatic reactions, resulting in more accurate results. In this
study, the novel method was reformed from relative quantification to absolute quantification for
improvement of the usability, which can simplify the oligonucleotide probe designing and be applied
for multiplex quantification by using multiple probes. The novel method and RT-gPCR method were
compared for microbial community structure analysis by targeting multiple groups. The novel method
successfully obtained results without biases.
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Recovery Probe-RNA Hybrids by Reverse Centrifugation
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Measure Fluorescent Intensities and Absorbance
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(1) AFEE, RE< 50T (LRNAfE, 2. ZMELUS, 3. /0 FREDERIC LD A, 4.

[, 5.8 0T) 235725, £, filiH - KLU 72 RNA (N L&A RNA O34 500 ng, BN S
L L7242 RNA D34 2 ug) & a6l 7" 1 — 7 (4% 50 pmol) Z 2846/ 7 7 — (20 mM Tris-HC1
[pH8. 0], 400 mM NaCl, EDRFE) [CAIIZISERKR (200 pl) %, 0.5 ml F=—7 NIZIE
WU, fESHR0E LT, 6 MREORISH DAL, IMTris-HC1 : 1 ml, 5MNaCl : 4 ml,
8 MJR# :37.5 ml, /K :7.5ml (:50 ml) OEMIEAIFERL T, ZOBHKEZ 1 F=
— 7 %70 170 pl I L. 25 pmol/pl IZFAEE L7770 —7 %4 2 ul, RNA ZaE& (BF0) . /K
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L 15 Zr[EFE L CRMEKIG S/, WIS, ROSEIK % 5y EE=L = ;b (Microcon YM-100
membrane & 5 VM Z Microcon Ultracel DNA Fast Flow Membrane) (2 F L C. %5l A @ L7 (8



~15 kPa, #71047), MUNABRMEEZRICABEINT-O 2R LT21%. REI7T 0 —7 % +750k
BT D70, PESIRIE 200 pl Z 2 [\ (FH400 pL, EFEOEMER 340 ul (2K 60 pl Z M7=
D) Aw LTz, AEtc, HHEELI= Y EBEOF 22— 1B L, B EEOERICT 2~3 Bzl
T 5L THROEHIMNE LI-KEESDWEE LT, 0%, mHET= v b & K5I,
MHBOFLWF 2 =712 L, OEEIZ 156 pL o TE WKz T LT 1 0RAD, 1E0RE
(1,000Xg. 243 % 3[ENIZE Y rRNA & 2ZHE L7- 7' —7 % [alI L 7=, B0 L 7= ¥k 1% NanoDrop
3300 |Z & 0 H#OEIREE & NanoDrop2000 (2 & W RG22 E+ 57>, & L< 1% Aurora Microplate
(., 384 7 = /L) [ZENLHE 10 pl 2 LT TECAN MI000OPRO |2 X 0 0 G EE & Wit B 2 & L
Too TR, MRS HRNT £ TICET 2T 1 BEMRRE Th - 7=,
(2) ARWFETIE, AWFHNEEOFTEH & b BEMEEICE B L, #E5MEEbICB N T
F—T VL —X—EZONDIWAEM T N—T"Td D Bacteria, Archaea N Archaea \ZJ@& 3 5
Methanosaetaceae, Methanomicrobiales, Methanobacteriaceae D E B E BRI T, AFIEIZH
Wi Fu—7 (FPa— 74w Alexa Fluor OREFR) (L. FNFX Bacteria, Archaea.
Methanosaetaceae, Methanomicrobiales, Methanobacteriaceae ZFERg L L7~ EUB338—AF555,
ARC915m-AF647, MX825m-AF488, MG1200m-AF488, MB1175m-AF488 & L7-, Z Offl, HilgiE SLH
Z fE ) &b L 7= SRB385-AF488 . Gammaproteobacteria % FEH) & L 7= GAM42a-AF488 |
Betaproteobacteria Z Sy & L 7= BET42a-AF546 (2T & AFIE~0 T FPE 2 57 L 7-.
(3) Tu—TORXRHNRERD BT DI AN T AR RNA Z B8 U 72, fliERK (Escherichia coli,
Methanosaeta concilii) OV, MR CIRA T D Methanolinea J§ & Methanobacterium @\ ZJ&
9% 16S rRNA S5 T DIFEREDMAAENT I/ n—r 2T T L— R E LTHWY, 74T —
RNz T7 et —2—%fML7=7o 4 ~—% v b (Bacteria: T7-8f/1500r. Archaea:
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g L7=, RT-qPCR ¥& (TagMan {£) THWE=7 I A4 ~—+ FTu—7 %y MIFNEIN Bacteria,
Archaea,. Methanosaetaceae. Methanomicrobiales. Methanobacteriaceae ZIEW) L L 7=,
Bac338f/Bac805r/Bacb16fp . Arc787f/Arc1059r/Arc915fp . Mst702f/Mst862r/Mst753fp .
Mmb282f/Mmb832r/Mmb749fp ., Mbt857f/Mbt1196r/Mbt929fp % H W 7z, gPCR D )i & 12 1%
PrimeScript™ One Step RT-PCR Kit Ver.2 Z V>, LightCycler2.0{Z XV #H#EEE qPCR I LV
R LT, WHRE R (50°C @ 30 43fd) . BVEME (94°C 120 F) DF%, 94°C : 10 #. 60°C : 20
. 72°C 156D PCR YA 7L L Lz,
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Methanomicrobiales > Methanobacteriaceae D 3 7 L 7 ZADTE & % Fhiti UASHER IR D FR
FREITIRTEM & L, ZORE, 7'u—7 ZHER)5I% EUB338, ARCI15m, MX825m, MG1200m,
MB1175m TZh 24, 0.81, 0.72, 0.42, 0.73, 0.76 Th o7z, AFiLELZNTNOE &R
-1, FEH & U7z Methanosaetaceae DIFLEEN G XL \WVERBHI DWW TIL, RT-qPCR T
1% Methanosaetaceae DIFIEENE N Archaca DIFEEIE %A ERl- T LE I X H T —ANAL
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-1 AFVEL RT-qPCR IEDE BiEH

Granule sludge (I) Granule sludge (IT) Digester sludge (I) Digester sludge (I)
Target group Novel method RT-qPCR  Novel method RT-gPCR  Novel method RT-gPCR  Novel method RT-qPCR
Bacteria 50.9£83 83.1+12.9 59.1+£4.8 95.8+17.1 94.7+4.0 99.0+3.1 94.8 £ 8.1 98.9+1.7
Archaea 49.1+12.1 169+ 1.3 40.9+4.2 42+0.8 53+0.8 1.0+0.0 5.24+3.0 1.1+0.2
Methanosaetaceae 41+14 24.2+9.6 22.2+48 17.6 £5.8 2703 1.7+£0.3 53+1.6 1.6 £0.1
Methanomicrobiales 73+0.7 0.5+0.0 11.3+0.8 2.0+0.1 2.5+0.8 0.7+0.0 2.1+0.2 0.6+0.0
Methanobacteriaceae 27.1+6.1 19.3+2.1 18.2+£0.9 5.4=+0.6
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