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The dynamics for abundance of nitrite reductase genes

nirK and nirS in abandoned land
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Abstract: Determination of nitrite reductase gene (nirK and nirS) specific fragment by real-time quantitative
PCR method, we studied the dynamics of denitrification microbial abundance in abandoned land soil with differ-
ent abandoned years. The results showed that the nirK genotype denitrifier abundance were significantly higher
than nirS genotype denitrifier abundance in 3 kinds of abandoned land for 1, 5, and 25 years and light grazing
grassland. Both of genotypes denitrifier abundance were significant difference between the light grazing grass-
land and the three abandoned land soils (P<C0.05), but there was no significant change among the 3 kinds of a-
bandoned land soil. Moreover, there were extremely significantly negative linear relationship between the two
genes abundance in the investigation soils (P <C0.001), indicating that the nirK and nirS show different re-

sponse to the environmental factors on their growth.
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Spec Plus spectrophotometer (Bio-Rad Laboratories,
United States)#ll &8 DNA {92l B S ik 5 . AR AE T
—20 CUkF P
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FRPEFIG S B E W T nirK MnirS 3H £ 5
el (B 1), I nirK FER B9 F B2 nirS FERBY
1000 f5 2247 AR 76 LG 3P nir K e 2
nirS B 10 5 247, Bl A ¥ 5 05 [H) 19 2E K, 3 7
FEH AR B (P >>0.05) (B2, 3 METR
Wir mirK JER MR R E & T LG 1 (P<C0.05).,
T3HN 4 AR DO Al R G4 5 L D nar KR 45 DL ESCORI
nirS K&K P8 DECFAE R B & R SC & (B 2), a1 e
FREN nirS = — 0.696 (nirK) + 9.650 7 (R* =
0.597 7,P<<0.001),
2.2 PABEDR 1 55 VA R o D i AL 4 R L 2

WGP I i R I8 R L B (nir K F nirS) 5
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F 1 nirK fnirS EEH qPCR &5 R34
Table 1 qPCR Condition of nirK and nirS gene and primer
I Gk 2 7% SCHk E/R RPN T o U5 PAE I A TEAEL
Gene Primer Reference  Amplicon size/bp Source of standard Thermal cycling profile Number of cycles
95 C/30 s,
nirK876C Sinorhizobium 63 C—58 C/30 s, 6"
nirK [33] 164 i
nirK1040 meliloti 1021 72 °C /30 5,95 C/15 s, 40
58 C /30,72 C/30 s
cd3af [34] Pseudomonas 94 C/60 s,57 C/60 s,
nirS 413 . 40
R3cd [35] aeruginosa PAO1 72 C/60 s
W ox KRR
Note: * means “touch down”.
% 2 nirK F nirS EEB qPCR & M {E &
Table 2 qPCR reaction system of nirK and nirS gene
PCR IR & PCR reaction system/pl
AL . o
2 X Power 514 Primer/10 pmol « pL BLE A1 1—5 PCR 7k
Target gene 3% BSA
SYBR green E i Forward  J% [ Reverse Dimethyl sulfoxide ng * pL.. '"DNA PCR water
nirK 12.5 0.5 0.50 0.50 0.625 2 8.375
nirS 12.5 0.5 0.50 0.50 0.625 2 8.375
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¥ HiStudy site

B1 BREHMAMEEMRERLIE K fnirS BERFE
Fig.1 Abundance of nirK and nirS gene of soil of abandoned land and light-grazing steppe grassland
WYy B5% 14F;Ys #5855 5 4F 5 Yos 88 FEAF 25 4F; LG RO . AR /NE FBERIR nirS Flndr K R 32 B2 AR S [] R b ] 22 5 8.2 (P <<0.05) .

Note: Yi, abandoned land with 1 year; Y5, abandoned land with 5 years; Yas,

abandoned land with 25 years; LG, litght grazing grassland. Different

lower case letters indicate significant difference of the same gene abundance among different plots at 0.05 level.

33 7 ARIFFE LA nirK FlnirS 1K AE R WF 5% 4, % H S0t
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nirK 8 MW ZRETE T 325 (P =>0.05) , I0Ah, Y, R

nirkK gene aboundance/lg(copy)-g’

B 2 nirK FnirS ERFEEZEXE

Fig.2 Relation between abundances of nirK and nirS gene
I VIP EH Y KT 1CE 3), wE I &R S ] A,
nirK JER¥E DUECS NH,-N A HLER B R A B A Y
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Hh pHONO3-N A R8I H, O 23R 58 R 1 4 nirK
N nirS 3P #5 DUEOE B3 5, VIP (HEV/NF 1.

3 iHie55ie
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[f L A Ak A Th B B i Ak S5 VR R R R B ) R 2R
A P RS R AR A PR AR LNO K N, O ByIE =,
b, ELAT AW R A8 5 3 A1 ) B A 9 B T A 1R R
WA NO &4 YA X — o 72 5 5 2252 0 2115
Z—  SHES 5/ AR A, A6 5R T 5
LR R R E CEN E R ik ae s A, Kk,

() 3% pH AR IR EL A (NO;-ND W EH & T Y, A Y.,
Y, MY, ZHEREXZR. Y- WEAREST Y,
fI(P<<0.05) . fH Y, 5 Y, f1 Y, L EE R,
Y WA S ERMHOBREST Y, .Y, 5
VAR CESPRTE =5 s

TE 3 AN 38 5 B[] f) 48 57 s - 3 v nir K BRI
FREERES T nirS BB, AIH BARIEEB 10° 4%,
7T 8 R T 2 i S v, W 295 S B 10 %, X
Ui WZ W5 3 B nir K SRR A B2 B 2 32 28
(43I0 il TR 3 TR AR . FE AR OBR b HE CHE R Ry
0 R R AR B T AR R S5 B nirK
BRI F P T narS B JE . H0Ah  7E48 5 b + 35 h
nirK Ml nirS FeH = B 4300 52 e T R0 52 B T
R, AR PLS 30T (45 R AH Y ZREVE R nirK
2 A B IEM I (VIP=1.05) . £ nirK 2%
YA AT W0 A RT BRAR 45 5 52 A [R) 2H 1l RS A AR
RO WY SE L E VDI A b, B AR B 2 R AR Ak
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Fig.3 Regression coefficient between each environmental factors and abundance of nirK and nirS, and VIP value
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