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g R T R R AR I 3
P R SR Y BTG BR , AR R AR S O, £
KRR IR OB AT HE S, B AN REIFRE
B 5 T BE 2R W Pl R LA T A2 38 R e IR e Al
FErp R T HEAE ], a8 T R E 1Y T BE ik DX A A
L SO L AN N A IR VN &l (1 (1 T = e O
(nifH) 2% R s S AL T D (pmoA ) | Rz Ak AR
KT REFE R (nirS, nirK nosZ) '™, AR, R 1 A
PR B R B 2 0F B BO AR PR R AR
A RKRILOR th THORB BRI, © A B9 BF58 JL-F- 48
erp TR ke ST 7 T R AR Y AR R
— A BRI RE U E R A
S b e DR R R R R B A IR B S AL, X A 2 A
3 b A W T R AR K T Y AR AR A AR A R
T, 2008 AR LUK A I A R Y T R R
PS5 S BOR TB M e FRe L o PRIEE I AL B R 2
L WA K - BB 58 H AR SRR AIE 10 8 % 5
AR, LR SRR 5 b 20 mRNA #5804
mRNA F] LARAEL 7 5 PRI 25 0 Ak 4 vy 66 I 3 3k
FRAE , PRI AT DL B e Sz e A A W I A R AT A AR
Bl o BRI 4 H AR BRI U AR B H T TR AR
EEE SN (3¢ 21 SRR/ R 2 I A G
P RE v 55 R 2 IR AR AR 5T, A B0 358 A ) AR S e 0F
SEUERAT B T2 G,

A RE it s O B e [T 22 4 ) o B ARl 2 7
S — KRB 5 R WY R 3 AT RE 9% A [R) B2 A
S R T S Gl A W 4 R i 8 4 VRS 22 ZH RE TR )
O DR RUZE B2 L AR T K 2 B 5 AL B Y 4 F
AR F R N 3, i DGGE ( Denaturing Gradient Gel
Electrophoresis) 43 F #8§ 80 F i , H 4 H R 44K, 71 H.
RZTE DNA JKF b AN RE B35 S Wy 3 A= 9
Xof K i A g o 7 AR X BT AR R R A b
Pz B A T A 25 R GE A ) 5 67 158 A8 A i AE X
08 4k 3 ( Control check, CK) F & # A1 jiti AT 4b ¥
( Mineral nitrogen, phosphorus, and potassium, NPK)
NI, HETIX 2 2R AL IR I E 4 R LK Y
NPK &b % 4 58 50N 5% A AH 5 G A= W0 A I IR 52 )
W T AR R AR s T T A A
P A B A2 T O ELE N T - R 9
N Ry R R =W & e N
A= W REAA KT b 2% AR E R 1 AR A o AR 2 56 ot
2 N READLRE FH - B AJOIR 2, SR T IR B e S 22 5

A A A W V% 7K B o3 s K A T 338 P A S
PEGLA: Py R e e IR SRR R AE S T RE , LAY 5 705 8 7K
e P S 1 ol A 0 ) o 6 2 8 B HG 2 B AR AT
A, o A R it FH AR BE X 52 2% A 3 vh s M B AR
Yy T2 B S AT R A9 R R, A TR 2 B A A T B
A= RV A PR 2 R R A — E B IR KA

1 R e %

L1 FEiwA8=s

+ 1% RNA %3 % RNAlater W H Ambion 2\ #] ;
RNA 32 B o 7 b 3 28 69 9% 38 2k &% RNase-/DNase-
free water W [ Sigma 2\ @) ; H T DNA F& fig 11
Recombinant DNase I g [ TaKaRa 7\ & ; RNA 4fi{k
i 7] £ RNeasy MinElute Cleanup Kit I B Qiagen 7y
A o fdUiD 5840 4 06 O BE it 44 Bk & A5 NanoDrop
ND-1000 ( ThermoFisher /A &) ) . # s 4H M 7 3F 6 R
Ilumina HiSeq 2000 ( Mumina 2% & ) , & % it 7] &
TlruseqTM RNA sample prep Kit, #" 3 i ] & Truseq
PE Cluster Kit v3-cBot-HS K jil] 7 i 7] & Truseq SBS
Kit v3-HS (200 cycles) #JM4) H Tlumina 2\ & .
L2 LTREKXRE

S R Y HESR A H A T AR 2 R G [ B Ak
2 00 I BIF 5 il 1) K 4 AT ( NPKO) FAN Tt AE ( CK)
Ab PR, LRy Sl (AT R E ) o
AL 50 TF 46 T 1988 4F AL 5 S IR K
180 kg/ha/yr; ot B /2 45,75 keg/ha/yr; &AL 4R, 150
kg/ha/yr, it JE X BRAE b A i HIAT: A JE =X 9 TE AL
NE KA HLAL . 75 2 A [R] b 2 3 e 0] R 4 32 2
(0 =5 cm) L3¢, B Ak PR AE 2 AP A7 LSRR 5
(7564 CK1, CK2; NPK1, NPK2) o KT 5 4
SRy FEAR PRAL R BT 40T - NPK bR 3% pH O 6. 33,
i A& & 1.83 mg/kg, B A A 15.13 mg/kg, A
2.41 g/kg, Mk 22.8 g/kg; CK At P + 3 pH K
6.40, A A 2. 75 mg/kg, # AR 13.70 mg/kg, &
A 2.05 g/kg, SBk 20. 8 g/kg,2 ik B[] AL G A A
MBRAPAE L H 25 (P < 0.05) . R I 4 Heilg
KRBT 2% Shrestha % NE A RIE ', R4
B - S K WS S i 2 mm i, RS R 2GS
TKAE S00mL BERR IR G 50, B A S em B
KEER, IFRFF 2 em BYK)Z, 28°C L B 5 2
Jil, B SR R b o kb S 25 B 1 K DR AR I K IR
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JE o BRI IR Sk B 3R )20K TR H 2y
RUKE AR R A, LL 0.5 g O B A R AE AE
RNAlater 1, —=20°C A7+ & RNA AL,
1.3 +iEE RNA

TS RNA (42 2 B Mettel 55 A ) 34 5 B
REGRBGE A M sh . WA 5% 5 BT
0.5 g PEIEFR A EA2 0.5 mm F1 0. 1 mm [ 7% 5% 55
WRIIRA Y, LBy 3: 2,003 B AR ] 2 A5 IR 1
PEG-NaCl(30% PEG-6000,1. 6 mol/L NaCl) , & {H #
B2 h; B A 50 L #8 4l /K ( DNase/RNase-free
H,0) & f# , 3 4 Recombinant DNase | ( TaKaRa) 4b
HPFr & DNA J5 3K 13 & RNA, 4R J5 i if RNeasy
MinElute Cleanup Kit Xf & RNA 347 4li 1k F ¥ 45 .
A 16S rRNA w5l ¥ (341F. 5'-
CCTACGGGAGGCAGCAG-3' i 907R . 5'-
CCGTCAATTCMTTTRAGTTT-3") §" 4 & RNA L) 4
B2 AFAE 5 B A9 DNA L ) I 52 A0 20 D6l B
it ( NanoDrop ND-1000 UV-Vis) {ll] '8 RNA ¥ )&, 8
i 1.5% B Bl B FL UK 00 20 3F i RNA A 482 I
o AifE)E B R RNA T UK PR A7 PR 22 00 5 2 ) iF
17 s H Iy o
1.4 BEREANFREYVERFEST

54 RNA i i3 Truseq'™ RNA sample prep Kit izt 71|
&, cDNA 55 —HE 1Y & U F 30 s i SuperSeript
IT Reverse Transcriptase (Life Technologies) , 5| %) 4 bifi
BUSERIESI Y, Z 5 /Y2 B2 0 & vt B 45 i
7o BR84S B AL # BR Mumina 5 o 25 B8 i
A7, 8 ) F) &2 3 B Truseq PE Cluster Kit v3-
cBot-HS #{ Truseq SBS Kit v3-HS(200 cycles) , 7
SE-4 & Hlumina HiSeq 2000, Il 5 77 20 2 x 100 bp
MRS R o ARAT [ fastq 4% 3057 91 B8 SO 1A%
% MG-RAST ¥ %% 43 #1 3F & ( Metagenomics Analysis
Server) HE 17 JF 41 (4 Bt A 5 ), i PR 4 Gd
BLAT (the BLAST-like alignment tool) #1 M5NR #&
FISE 2 (#4547 GenBank RefSeq . TrEMBL 48 £ ffi
EE B E) 17 X (E-value < le-5, identity
cutoff > 60% ) , X & K JE 47 Ty BE 1 B, 1 R 58 e
i 1B e 3 i fi v 9 BE DR 23 A LTI RE 5[] Ao 95 P A
A=W B B 28 2 AT 3 A o 5 I B E TR R 0 R DA 3
i COG ( Cluster of Orthologous Genes) ,Subsystem
KEGG ( Kyoto Encyclopedia of Genes and Genomes)

WOl e BEAT A [ 2 Y JE T Zh BE 0 26, B W R A W)

R AWLIREETIE i

B SO B0 CK1 FT CK2 233 MG-RAST i i 2
Pl LR, 4 IARAE T 9904791 4% F1 16874558 4%
Jo e A S, HL R s D S B MSNR 2K B0 I
(1 53 1) A 3583240 2% (5 36.2% ) F1 6801000 2% ( 5
40.3% ), NPK1 F1 NPK2 4% 5 K 15 25043269 £ #il
19736200 4 i i 1 77 41 £ 46 , L) UC Fid #1) MSNR &
F A e 0 4 B A 10202012 4% (7 40.7% )
8004107 2% ( (5 40.6% ) . ZrHr KB 2 4~ F4T ek
st P9 % S A 50 A R TR T R 4 R b LA R v i — 3
PR, UG, anJCHRRIR UL, LR BT A S5 R 2 AT
e ST AL B 1) - 44

2 R

2.1 @WKBHIEPREFEREDME

1t CK il NPK gb B 4 38 55 5% 20 B4 vb 24 46 0
BT TANE B AR YR R B kT,
FRYs RER 4> (CK b B AP 96. 1% 5 NPK Ab B A
98.2% )k H AN, H WL W B (CK, 2.4% ; NPK,
L1%), & T HZEY (CK, 0.7% ; NPK,
0.1% ) #1957 (CK, 0.7% ; NPK, 0.1% ) ,{L A >
i# 7 41 (CK H NPK 4B 0. 6% ) RAEVLIC | E
R . g b AR 15 A E RIS, K
1-A R 8 ASFHAE 1% VL E T4 CK Al NPK 4b
by oA 0. E R R AR IR R T
( Proteobacteria ) , 7 CK A1 NPK &k ¥ o 43 51 5
66.9% M 53.7%. H W S B AT W T[]
(Acidobacteria) . Pt % B ] ( Verrucomicrobia ) | Zf B
fe B ] ( Gemmatimonadetes ), % 25 & []
(Chloroflexi) fLAF ] ( Bacteroidetes ) i £ 12 147 ']
(Nitrospirae) . Jit £& & '] ( Actinobacteria ) , X 286 [ ] &
BREZE 1% - 10% Z 8, H & Acidobacteria A
Actinobacteria X 2 > [J#E NPK b Frh ) & & L &
i TAE CK AL i % 5, JUHJ2 Acidobacteria, 7F
NPK 4b B rp ) & & 02 75 CK b B rp & 59 7 £%5 LU
b HATAEEIEO 1% LLF 1405k JEREH
[T ( Firmicutes ) | # #: [] ( Cyanobacteria ) . ¥ % # ]
(Planctomycetes) MR FEAK ] ( Spirochaetes ) | 2 5 #
["J(Tenericutes ) | 5 % EK & -#4 #4 1% 1] ( Deinococcus-
Thermus ) it 2k #F 7 [ ] ( Deferribacteres) , 7£ 77 7
R 3] 3 AT (B’ 1-B) & & w59 Al
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( Thaumarchaeota, Z) 5 FH B 70% ) , LR R A
205 25%), 7 @I
(Euryarchaeota, 5 0.5% )% />, X 3 DME M E ]

"] ( Crenarchaeota,

(A)

B4+ AE CK F1 NPK 4b 3 2 ja] JF % —
bt 1) e B I v A s ELAA ) oy T T 2
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1. BABHLTERETZNFEMEDTE

Figure 1.

Active microbial phyla that dominated in flooded paddy soils of this study.

A; dominant bacterial phyla; B: archaeal phyla. * means the

percentage of that phylum is significant different (P < 0.05) between CK and NPK treatments.

2.2 BAKEHIEMEVRBRZEZER

TE BT A B TE R A L D] v, 33 B IR DRI 10
Foft i LA A 2 B9 72 0 ) T3 1o AP AT DL 3 5 88
Feik B AL DN AE B A TE R B AR D R o 20 52%0
3.63%o,7E CK F1 NPK 2 R [E] By 40 B rpr , 33k 26 2 [H]
IR BB — B, ROk AR R B S T 7
S “ABC transporter” |, iZ 2 H B N5 W) R # IE K
B, HARRBENZH S E AN, W
N3 w7 B B9 ¥ 5% ( DNA-directed RNA polymerase
subunit beta) , ik #% 1Y & A (leucyl-tRNA synthetase ,
isoleucyl-tRNA synthetase, valyl-tRNA
alanyl-tRNA synthetase, elongation factor G) .12
H % ( chaperonin GroEL) | 4 U 47 & & H #Y [ fif
( ATP-dependent protease La ), excinuclease ABC

synthetase ,

subunit A 7135 IR 5 A1 4L 3 DNA #1445 o

FEE=

1. BKREEIEREMRZEIERSH 10 HERRRDE=Y

Table 1. Products of 10 genes with most abundant genes in flooded

paddy soils (values in parentheses are standard deviations)

Proportion / %o

Gene products

CK NPK
ABC transporter 3.34(1.27) 3.63(0.06)
chaperonin GroEL 3.29(1.10) 3.42(0.04)
ATP-dependent protease La 3.11(0.91) 3.35(0.08)
leucyl-tRNA synthetase 2.66(0.64) 2.89(0.01)
isoleucyl-tRNA synthetase 2.59(0.67) 2.84(0.07)
DNA-directed RNA polymerase subunit beta 2. 80(0.79)  2.82(0.03)
excinuclease ABC subunit A 2.55(0.73) 2.73(0.05)
valyl-tRNA synthetase 2.53(0.64) 2.65(0.06)
alanyl-tRNA synthetase 2.52(0.64) 2.62(0.01)
elongation factor G 2.53(0.66) 2.62(0.07)
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2.3 COG 1heesm

4G COG 14328k &, e A7 JL A 9 D RE ™T 23
4 K28 Bk AU (Metabolism ) | {5 & Aiff £7 A1 i I
240 1 i AN A
S4& 33 ( Cellular processes and signaling) M I g R H0
(Poorly characterized) , o COG ¥R /& 4R 15 1Y 3
e 8 R I 2, N\ ORI LU Y, K& 7>
L RS B BR AR B A 6 (CK, 55.0% ; NPK,
56.4% ) , Ho W A7 Bt A7 AU T K 40 M hn T A AR
AL A IRy SR K T RE R R, 4 A R IE T
— 0 21 AN, Kb 2 5 hg a7 A i AL
(Energy production and conversion) [ &5 48 %t #

(Information storage and processing) .

Energy production and conversion

Amino acid transport and metabolism

Carbohydrate transport and metabolism

Nucleotide transport and metabolism

Lipid transport and metabolism

Inorganic ion transport and metabolism

Coenzyme transport and metabolism

Secondary metabolites biosynthesis, transport and catabolism
Translation, ribosomal structure and biogenesis
Replication, recombination and repair

Transcription

RNA processing and modification

Posttranslational modification, protein turnover, chaperones
Cell wall/membrane/envelope biogenesis

Intracellular trafficking, secretion, and vesicular transport
Signal transduction mechanisms

Defense mechanisms

Cell cycle control, cell division, chromosome partitioning
Cell motility

General function prediction only .
. Poorly characterized
Function unknown

COG categories

(CK, 18.0% ; NPK, 18.5% ), H:vk A B M HEIR
ZE A F 4 M5 5L ( Translation, ribosomal structure and
biogenesis) 24 ZE IR 1z i F11Ci4f ( Amino acid transport
e K A & Wiz oA
( Carbohydrate transport and metabolism ) M &% J5 &
i, &/ [ % b & 4 T £ 18 ( Posttranslational
modification, protein turnover, chaperones) ¥ 3¢ fY %t
X 4 DI H AR 7. 6% B 11.4% 2
|, Jf HAE CK Fl NPK 4h 3 = [0) % A W & 1k 22 7.
TEFTAT W26 v, AT i o e i AR (Lipid transport
and metabolism ) X — W25 7F CK (6. 1% ) Fl NPK
(4.9% ) RO BRI F I e it 1 B E V2

and metabolism ) |

[ ck M NPK

Metabolism

Information storagc and proccssing

Cellular processes and signaling

— r T T+ T Tt 1T r° 1
4 8 12 16 20

% of COG categories

o -

2. BAAEHITEREYFEEERN COG s %

Figure 2. Gene functional categories of microorganism in flooded paddy soils referring to COG database. * means a significant difference

(P < 0.05) of the percentage of this category between CK and NPK treatments.

2.4 Subsystem Ifj gk 4 2

M4 Subsystem (1) J) 8 4 K &, BT A 2 A Rl
433 28 /™ subsystem H (subsystem levell , [ 3), M
K Hr] DL 3, X 28 subsystem 7 CK A1 NPK 4b # oh
M XEAREZER HbhkKLED
( Carbohydrates ) fX i subsystem fff &5 L #i] f% K (CK,
15.0% ; NPK, 14.3% ), Ho ¥k 2 8 (1R ( Protein
metabolism ) | Clustering-based subsystems | 2 %& fig ;&
HA7H Y ( Amino acids and derivatives ) {8 x 3 4>

T 10% LU b, m e T Al

subsystem,
Subsystem

SR B BB AE B G BE E IR on R AN O
subsystem 1 ) AR 73 B (K] 53X 4 FhE SR I0 R 1)
R A &, U0 & 1R ( Nitrogen metabolism ) H 3¢
HE PR 9K H 48 (CK, 54.8% ; NPK, 52.9% ) 45 4 [F]
Ak ( Ammonia assimilation ) #H 3, H ¥k il ik £k F1
il 1R £k & 1k ( Nitrate and nitrite ammonification ) FH 3¢
3P O(CK, 23.9%; NPK, 23.0%). ® 1t i
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(Phosphorus metabolism ) A & & [K 49 K %6 4> ( CK,
63.3% ; NPK, 63.4% ) 5 #§ fR £ 1% i} ( Phosphate
metabolism ) AH 5, FL AR 5 2% F ) 0 IR 4 5% 1z #1
PHO ¥ %% +F W) # | ( High affinity phosphate
transporter and control of PHO regulon) #H & Z&
(CK, 17.8% ; NPK, 20.3% ). #i ft i ( Sulfur

Carbohydrates
Protein metabolism : : p——
Clustering-based subsystems -
Amino acids and derivatives | — s ——
Respiration
Cofactors, vitamins, prosthetic groups, pigments
Miscellaneous
RNA metabolism
DNA metabolism
Nucleosides and nucleotides
Stress response
Nitrogen metabolism

Virulence, disease and defense
Cell wall and capsule
Membrane transport
Fatty acids, lipids, and isoprenoids
Cell division and cell cycle
Phages, prophages, transposable clements, plasmids
Phosphorus metabolism
Regulation and cell signaling
Metabolism of aromatic compounds
Sulfur metabolism
Secondary metabolism
Potassium metabolism
Motility and chemotaxis
Dormancy and sporulation
Iron acquisition and metabolism
Photosynthesis

Subsystem categories

metabolism ) H K #B /3 £ [H 5 TS HL 8% [6] £k ( Inorganic
sulfur assimilation ) #§ % ( CK, 63.3%; NPK,
66.3% ), PRACHE P Y 8 R FR 3 BE A (CK, 92.5% ;
NPK, 96. 8% ) 5 ]l ¥ 1§ ( Potassium homeostasis ) HJI
5B WOORR e G8 A G

I

==yuuuUU¥”QUuHUU””

(=}

4 8 12 16 20
% of subsystem categories

3. BmAKREHETEMEWFEEEER Subsystem If g 4 %

Figure 3. Gene functional category of microorganism in flooded paddy soils referring to Subsystem.

2.5 KEGG Iffig 53

@i 1 KEGG %t 48 & + 1 KO ( KEGG
Orthology) #4E HE 77 o Xt , 78 SR 52 ¥ 1y 3 A
REsr3E . M KO level 1 JZ2WORT , i /K Ff H -
AR B R 53 196 M 5 T 5 5 R AL 34 ( Meetabolism )
A (CK, 62.2% ; NPK, 62.9% ), H.ik i (F
BN T ( Genetic information processing, CK, 20. 9% ;
NPK, 21.9% ) F1 ¥F 5% {5 E i T. ( Environmental
information processing, CK, 9. 1% ; NPK, 8.4% ) #H
KIEW 40 ML 4 ( Cellular processes ) A 5 H ] 24 5
4.0% , N\ 2k 92 % ( Human diseases) & A= W1k & 4¢
( Organismal systems ) A N & = 7 1.4% 3|
1.9% Z 1A, KO level 2 JZ¥X I i 1 A D E 32 WL 1#]

4, AT LUE B, A P08 AR AR OC /Y 3% 3 32
BRI Ny B A Bk KA G W AR A RE B AR
B AE OCHE I g A% A5 RN TR R A3 s 15 5
B S o5 PR AR RN T DR AR 43, i A A AR AR G Y
BERFEZH THBRMGERKRET . WAFEZRD
KO 7323k % , CK F1 NPK &b 3 rf i 33 A W0 4% 15135 30
Y Ew — 0, A SRR AU CK i 5 T NPK b3,
KO level 33X — JZ U A 7 2 RIS 17 4% A AR 35 18
% (pathway ) , & & f i B9 AT 30 4> pathway JLIE S,
X #8 pathway () & & 7F CK Fil NPK 4b PR 2 [a] [b 4% —
2ogeit b EE S NE S il LU R R
() pathway Sy BEHARHI 5 ATP 7 A B4 A0 5C 1 4
AL W5 2 4k ( Oxidative phosphorylation) , 25 [ Bl 15 1 8
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Amino acid metabolism
Carbohydrate metabolism
Energy metabolism
Nucleotide metabolism

@ Metabolism of cofactors and vitamins

'g Biosynthesis of other secondary metabolites
%D Lipid metabolism
©  Xenobiotics biodegradation and metabolism

% Glycan biosynthesis and metabolism
3 Metabolism of terpenoids and polyketides

é Metabolism of other amino acids
s Translation
4 Folding, sorting and degradation
Transcription

Replication and repair
Signal transduction
Membrane transport

Cell growth and death
Transport and catabolism
Cell motility

ck I NPk
[
——

Metabolism

Genetic information
processing

Environmental information
processing

Cellular processes

5 10 15 20
% of KEGG level 2 categories

25

4. BABHITEMEDFEEREAE KEGG level 2 kF ) INgE o K

Figure 4. Gene functional category of microorganism in flooded paddy soils referring to KEGG level 2.

0.05) of the percentage of this category between CK and NPK treatments

F O S B OB B A BE-tRNA 4 8 ( AminoacyltRNA
biosynthesis) , 7ER 30 > pathway W, J& T & X
WA 7 A B T R @ SRR B AL pathway
J& Tk G AR A 6 A, i R =
RIRAEIR ( Citrate cycle (TCA cycle) ) , H K 4 B%
i/ B 55 4k ( Glycolysis / Gluconeogenesis ) F1  Hi fig
{15} ( Pyruvate metabolism) ., F: 4> Y pathway 5%
R AR A5 5 e T S0 T i 45 22 P 2 B PR A OG
3 itk

AR TR 30 1o B A5 e S A BRI ST W KRS T K
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Figure 5. Top 30 KEGG pathways with most abundant transcripts and their percentages in flooded paddy soils.
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Microbial metabolism in typical flooded paddy soils

Yuanfeng Cai ', Yucheng Wu', Shuwei Wang’, Xiaoyuan Yan’, Yongguan Zhu',
Zhongjun Jia' "

'State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, Jiangsu Province, China

?Changshu Agro-ecological Experimental Station, Chinese Academy of Science, Changshu 215555, Jiangsu Province,
China

* Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, Fujian Province, China

Abstract: [ Objective] The object of this study is to reveal the composition of active microorganism and their metabolic
activities in flooded paddy soils with long-term fertilization ( Mineral nitrogen, phosphorus, and potassium, NPK) and
without fertilizer ( Control check, CK) by environmental transcriptomics. [ Methods] Flooded soil microcosms were
incubated in the laboratory for two weeks, then total RNA were extracted from the soil for transcriptome sequencing.
Resulting fastq files were uploaded to the Metagenomics Analysis Server ( MG-RAST ) for taxonomic analysis, gene
annotation and function classification. [ Results] Transcripts from diverse active microorganism, including bacteria ( >
95% ), archaea, eukaryotes and viruses, were detected in both flooded paddy soils of CK and NPK treatments. Most of
the transcripts (active genes) of bacteria and archaea were derived from Proteobacteria ( more than 50% of total bacterial
transcripts) and Thaumarchaaeota ( about 70% of total archaeal transcripts ) respectively in both treatments.
Transcriptional activity of Acidobacteria in NPK treatment paddy soil was significantly higher than that in CK treatment
paddy soil. As for other phyla of bacteria and archaea, there were no significant differences of transcriptional activity of
them between CK and NPK treatment paddy soils. The highest expressed gene in both CK and NPK treatment paddy soils
is ABC transporter encoding gene which related to the transmembrane transport of substances. Based on gene function
category of COG ( Clusters of Orthologous Genes) , Subsystem and KEGG ( Kyoto Encyclopedia of Genes and Genomes)
database, we found that the main metabolic activities of microorganisms in both CK and NPK treatment paddy soils were
related to energy production and conversion, carbohydrate metabolism, protein metabolism and amino acid metabolism,
and the dominant KEGG pathways were oxidative phosphorylation and aminoacyl-tRNA biosynthesis. [ Conclusion ]
Composition of active microorganism in CK and NPK treatment paddy soils was generally similar, except Acidobacteria
whose transcriptional activity was significantly different between these two treatment paddy soils. It was also very similar
between CK and NPK treatment paddy soils considering the metabolic activities of microorganisms in them, for dominant
metabolic processes in these two soils were both related to energy obtaining and protein metabolism. So, dominant
metabolic activities of microorganism in flooded paddy soils used in this study were not altered significantly under long —
term inorganic fertilization.

Keywords: flooded paddy soil, environmental transcriptomics, gene functional category, metabolic type, long-term

fertilization
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