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Abstract; Aerobic anoxygenic photosynthesis bacteria ( AAPB) play a significant role in the material circulation of the hydrosphere,
with diverse community structure and unique metabolic functions. To investigate the spatial and temporal succession characteristics of
AAPB abundance and community structure in Jinpen Reservoir, a quantitative real-time polymerase chain reaction and Illumina MiSeq
high-throughput sequencing technique targeting the pufM gene were applied. Furthermore, redundancy analysis was used to determine
the influence of environmental factors on their community structure. The results showed that the AAPB abundance ranged from (6. 70 +
0.43) x10% to (2.69 +0.15) x 10*copies*mL ™", with the maximum value appearing in October, and decreased with an increase in
water depth. Samples were mainly classified into 19 genera (except for the unclassified genus) ; the most abundant AAPB genera were
Bradyrhizobium sp. and Methylobacterium sp., which were affiliated to the a-Proteobacteria, and the proportion of the Bradyrhizobium
sp. was highest in November, accounting for more than 60% (except 10 m). Furthermore, Rubrivivax sp., belonging to B-
Proteobacteria, was found to have a low proportion. There was a strong interaction relationship between AAPB genera. For example,
Rhodobacter sp. was positively correlated with Rhodovulum sp., while Hydrogenophaga sp. was negatively correlated with
Bradyrhizobium sp. . The community structure composition and distribution of AAPB were significantly different, mainly affected by
temperature (T'), total nitrogen (TN), NO; -N, and light intensity and comprehensively regulated by environmental factors. For
instance, T, TN, and total phosphorus had a significant impact on the AAPB community structure of water samples at 0, 5, and 15 m
in October, whereas light intensity, pH, DO, and chlorophyll-a were major structuring factors in the AAPB assemblages of water
samples at 5 m in December. The results have guiding significance for parsing the spatial and temporal variability of AAPB abundance
and diversity in stratified reservoirs, and simultaneously provide a theoretical basis for exploring the driving factors of AAPB population
structure.
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0.00) .(0.67 £0.01) ~ (0.78 +0.01) F1(0.03 +
0.00) ~ (0.06 +0.01). Chla J&z DOC Jfi & ¥ i 4
FE 12 H ik B d5 &, Chla T W& B i KAE 0 4. 31
pg L7 TR IE K, DOC i ik E & KMHE A
(4.01 0. 71)mg-L~" , F/KHE 15 m &b, 45 1
& GK KA OK B3 by, HoK i S 80z [ A8 4k
e i PHAS B S A5 1 T
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Table 1~ Spatial and temporal variations in water quality parameters in Jinpen Reservoir
A IKER 7K bl DO Chla TN TP NO; -N NH," -N DOC

/m /C /mg-L™" /ug-L7! /mg-1,7! /mg-L~! /mg-L"! /mg-L~! /mg-L!
0 17.05  7.66 8.49 2.16 1.58 £0.01 0.02 +0. 00 0.72 +£0.01 0.06 +0.01 1.67 £0.01
10 5 16.69  7.65 8.27 3.20 1.59 £0.03 0.02 +0. 00 0.69 +0. 01 0.06 +0. 01 1.92 £0.01
10 16.68  7.66 8.21 3.29 1.57 £0.03 0.02 +0. 00 0.68 +0. 00 0.03 +£0. 00 2.37 £0. 04
15 16.65 7.6l 8.12 2.06 1.57 £0.01 0.03 +£0. 00 0.67 +0.01 0.06 +0.01 2.45 +0.08
14.36  7.67 7.85 3.65 1.18 £0. 17 0.01 +£0. 00 0.78 £0.01 0.05 +0.01 3.69 £0.29
1 14. 41 7.66 7.97 3.39 1.16 £0. 16 0.01 +£0. 00 0.72 £0.02 0.05 +0.01 3.32+0.09
10 14.43  7.66 7.86 3.55 1.10 £0. 15 0.02 +0. 00 0.70 +£0. 00 0.05 +0. 00 3.34+0.03
15 14.43  7.62 7.86 3.51 1.13 £0.13 0.02 +0. 00 0.78 0. 01 0.04 +0.00 3.49 0. 12
10. 81 7.88 8.42 4.31 1.21 £0.07 0.01 +£0. 00 0.74 £0.02 0.05 +0. 00 3.92 +0.62
2 10.86  7.83 8.43 4.05 1.31 £0.01 0.02 +0. 00 0.73 0. 01 0.05 +0. 01 3.69 0. 76
10 10.87  7.83 8.40 4.09 1.22 £0.02 0.02 +0. 00 0.73 £0.02 0.05 +0.01 3.74 £0.09
15 10.87  7.82 8.39 4.20 1.29 +0.04 0.02 +0. 00 0.70 £0. 03 0.06 +0. 00 4.01 +0.71
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Fig. 1 Vertical distribution of light intensity in Jinpen Reservoir
2.2 BHRIKEKK AAPB F RS-

m}?ﬁ%lﬂ AAPB TEIR K AT ARG HE L E
AR A3 T2 R K R I P v A R A A L
A5 R qPCR ARV T & BK AR A 4 A
[RAFEVR BE /K AR AAPB BB pufM JER 5 &l 2

JIF7R K PEKAR AAPB 3 B (LA pufM FE R 3 ) S
H(6.70 £0.43) x 10° ~ (2.69 = 0. 15) x 10*
copies=mL ™" B¢ 11 fF12 AT, 105 AAP,B =31
B C/KIR S m Ab) 9 FLIE ] 49 i $T“_F@7J<
GREE i/ %ﬁﬁtﬂﬂﬁ:ﬂﬂ%o mﬁl_ /f;l(Z 69
+0.15) ><10 coples er , 15 mﬂL{DE/ §(6 70 ¥
0.43) x 10 coples mL ll H AAPB EEEH*{EE
jtﬁtljfjdf?7km<o m E, S (1.33 20.11) x 104.1
copies+mL ™"/, 10 mlhélirm/ L H(8.13£0-79) X0
10’ copies mLf 12 H%Kﬁé{_"ﬁj(ﬁg AAPB 'ﬁ‘ﬁ
FHEEERRN, B K (1.23 £0.15) ¥10°
copies +mL ™ 7J(7"70 m AbF R R, b (1,35 «
0.16) x 10*copies-mL ™. 455 3¢ B 4 G K i K A4
AAPB FEHOR, HAFAER ] 1 A I 28 R R AIE , B
ANE A AR EE K A AAPB E FEAFAE —E 1Y 22
Stk X SRR 2% K R K AR PR 2% 1 R AR G
Li 251 SR qPCR B AR X 37 340 1 37 45 O 4 2
IKESHARGE T AAPB £ HEATHISE, 2 AAPB £
FEASAL I M 4. 01 x 107 ~ 6. 59 x 10* copies-mL ™",
H% TN.DO ;& pH I 2 52 . Bibiloni-Isaksson
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Fig. 2 Abundance of pufM gene copies in Jinpen Reservoir
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LSRR R S W Vi b [X. AAPB o FRE 45 #4 It 23 7 103, FHKIREE A5 AB 40X AAPB B 2H B 52 M)

AT IEGE & B, AAPB EEAREYE RN 1.1 x 107
~1.4 x 10’ copies-mL ", FLIRJE JEHEE A F G
PP 7. X R W AAPB =F B s PR B RS A AR
fesgm , 55 KRS R R (8] 5C R B AN 43
2.3 GAUKIEEIKIR AAPB BEVE ZHRENE
L HIKEEIKR AAPB 1) OTUs 30 Fi v Z bk
BEURAT LR 2, AT LIAE T AAPB BEEFEIENZE
FEPETE B 25 o3 A 1 A 22 5, BF 7% 78 55 2 13K 3]
99 % , 2 FHN o R 35 i R T P 5 T L AT
T AAPB ZHREMERIPERS. 10 HZKIR 15 m 4b OTUs %%
HiZ, M 157, 12 AKE 0 m &b OTUs % H &b,

3. H Chaol F8ERT 1, AR H 4y /KK AAPB BEV%
FEEHF N 10 H>11 A>12 A, 10 AKIE 15 m
Ab AAPB 5 B e, H Chaol #8400 187511 H K
R10 m &b & AL, H Chaol F5%0 0 127512 A
Chaol FEHTE Bl A 133 ~ 135 (BR/KIR 5 m 4b) , %W
AAPB F 5 FEEAR. ACE $8 502 b it %45 Chaol F5%K
KEHE. KK AAPB #E7% Shannon F84048 {6
FEloM 2.32 ~3.13, Simpson 485 #0748 1L {6 4 0. 08 ~
0. 20, 28I/, Ui BH 4 27K PEAS ] A A AS TRl 7k iR 7K
e OTUs 434 22 5285/ 12 A AAPB BE74 Simpson
BRI T 10, 11 A RUIFMEEZHMT 12 H &4

K2 SRIKEKE AAPB B SIS EERY
Table 2 Analysis of AAPB community diversity index in Jinpen Reservoir
A6y JKEG/m OTUs — — 97%$H{u)37k¥ = - 7
Chaol 8% ACE $8%% Shannon $8%% Simpson 5% %ﬁfg/%
0 148 173 181 3.05 0.08 i --‘?9.88
(168, 156, 196) (176, 162, 205)  (3.05, 3:04, 3.07)" (0.08, 0.08,0.09)=+ |
s 128 166 — 151 2.96 0.10 9983
0 (156, 138, 203) | (146, 136, 169) (2.96,2.94,2.99) : (0.10,0.10,0.10),/ =5
0 136 181 : 173 293 . | 0.11 g 99.7)
(171, 15T 4221) /@ (168, 152, 199) (2.93, 2.90, 2:96) (0.11,11,0.11) = .~ ,,
s )57 187 | & 6 /s 18 U 0.10 99, 7
- . ! (181, 167, 212),) #5(19F, 175, 222)  (3.1373.1058.16) (0410, 0.09, 0.10)
ey yre |55 /. /’ _,,{ 168 2.92 ) 0.09 99,88
~4F (14913754179 ) (1625 145, 196) (292, 2,90, 294), (0.09, 0.09, 0.09)
e F 12 174/ 7165 ..{.98 ) 0.08 99.'74; ‘
] % (163, 139,/219) W/ (159, 141, 196)  (2,98,2/95,2.30) ' (0/08, 0.08, 0.08) r
2 i 13 127 | 2 4 36 | 3.00 . 0.09 99.88
; » = (124, 1199139)) 4 (1327 1287153)  (2.30, 2.98,3.02)  (0.09, 0.08, 0.09)
= 126 1577 s 157 2.81 0.10 99.87
(150,135,186) (152,138,181) (2.81,2.79,2.83) (0.10,0.10, 0.11)
0 103 134 153 2.32 0.20 99.90
(126, 112, 165) (148, 128, 182)  (2.32,2.30,2.34) (0.20,0.19, 0.20)
s 106 170 197 2.64 0.13 99.75
= (156, 126, 229) (192, 160, 240)  (2.64,2.62,2.67) (0.13,0.12, 0.130)
0 s 133 135 2.77 0.12 99.91
(127,119,152) (131,122,153) (2.77,2.75,2.79) (0.12,0.12, 0.12)
s 12 135 137 2.70 0.13 99.93
(131, 125, 150) (133,126, 151)  (2.70,2.68,2.72) (0.13,0.13, 0.14)

D) 5 P EERR AR 3 A PAT(n=3)
2.4 EAIKPEKIE AAPB BEVE 5L K

TE 97% FIAUE AR, % OTU BEAT A= 9 5 E
Gt ot S5 R AN 3 R, B AT Al R, 4 2K
FEAR T 19 A8 (BR AR w w4k ) , A H
25 KA L5 AAPB T J 32 S 18 A5 A8 141
( Bradyrhizobium sp. ) F1H %t 15 J& ( Methylobacterium
sp. ). 10 H 184 98 B J& ( Bradyrhizobium sp. ) 7£7K
S m KM B 5 (41.64% ), B bt W R
( Methylobacterium sp. ) 7E /KR 10 m 7K A& H iz & 4G
#(33.68% ) ; 11 H 18 4 M98 14 J& ( Bradyrhizobium

sp. ) TEZKTR 15 m AP i 5 AL (66. 42% ) , W ki
W & ( Methylobacterium sp. ) 7E /K& 10 m 7K {4 o )
Bt (50.55%); 12 A 18 4 R R W R
( Bradyrhizobium sp. ) TE/K TR 5 m KR 4 o5 41
(43.95% ) , e & ( Methylobacterium sp. ) £ 7K IR
0 m KA i G EH (42, 49% ). HAE 10 F1l AR
G A AR & ( Bradyrhizobium sp. ) FlH ot 16 J&
( Methylobacterium sp. )EK [& A 1 B AE T | — K
At ABFCRI & L AH 22 50K T X — 45 SR 14 J R AT
REEAN R TR SO S A IR R 3R 22 5 W
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