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Abstract: Silicate serves as a crucial nutrient for diatoms, which are capable of absorbing dissolved silicon from their surroundings
through Silicon Transporter (SIT), thus playing a significant role in the global ocean’s silicon cycle. Recent studies have indicated
that marine single-celled Synechococcus also has the ability to accumulate silicon. Given that the evolution of Synechococcus
predates that of diatoms, it is postulated that Synechococcus may utilize transporters such as SIT found in diatoms, to absorb
dissolved silicon in the ocean. This research delves into the silicon accumulation in Synechococcus sp. XM24, particularly focusing
on two key aspects. Firstly, the study investigates the potential presence of SIT in Synechococcus sp. XM24 under the condition of
Depleted-Repleted silicate. Subsequently, two gene sequences suspected to encode SIT, were identified, and their protein
sequences and functions were successfully predicted, shedding light on their involvement in membrane transport processes.
Finally, AutoDock4 software was used to predict the active site of the protein.
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FERZ (Si(OH),) 1 JE X9k Ak 3% I (Amo and Brzez-
inski, 1999) , J& LA — MM T Na' 19 Hip [7] iz i 2 17
¥z, H Si(OH), 5 Na' iy ¥k £ 2 £ 1: 1(Bhat-
tacharyya and Volcani, 1980). 1F f i 9% 55 & 1 f: 2
iz F (Silicon Transporter, SIT) £ [ W i i A 40
Jifd N (Bauerlein, 2000) . SIT #x #) & 76 ik 3 5 & S 1Y
(Hildebrand ez al.,1997). H 1ij 5& T £ # X} SIT #k47
TRERHFIE, R 36 4 )& P kBTl 400 4 SIT
3 K 4 (Lupas et al., 1991; Hildebrand ez al.,
1998; Armbrust ez al., 2004; Thamatrakoln ez al.,
2006; Alverson, 20075 Sapriel ez al., 2009; Curnow
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2016, 2018) . fE 2 1F b ik 8 40 B2 P9 A9 B 22 pH 2% o
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BLal 3B 3 &2 1979 4F (Waterbury et al.,1979) AE A —
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IR0 2R 3K ol 9 ik 22 B e A ML LI RNV A
N T HRARTRERBE RS BA 5k ZBAHCH SIT
FEIR A B ST B E 2 A B R S OF R AT R B Sk 2
ST E NSRS S TR R AT R PR SR A
A B A AL 2 8000 i (B35 A A 0 R RBT AR AR )
fik ) B 2% M sy LI I 43 A 9 7 T X SR BR e A T b B
BE 250 ik SRR Y e A A0 A, SR R R
IEHH Y HEA

1 MeST5k

1.1 RIKERIR

R PP XM24 2k A F Zheng et al.(2018) NJE []
T O Y A
1.2 BHFEFESEFRENH

ST PR SN A B S o REA B AR A
Yo N Tt K CRb FEAF B3R ST, 1 35 77 ik by W AR 5
IR Ak Horb A Bk 2H b Rk R R 09 ¥k B S 100 pmol/L,
Tk 21 R R R 4 VR B B A S A A i E R ER 1 T
SCREWREE Uk BE R T JO kAR I TR AE 5
A4y 66 BT R R L S5 T R 3RO R SR ik
% P L, LAk 2D B 38 068 b 09 RE X T 5 IR AR R 5 )



2446 HiBR B 27

http://www.earth-science.net

5550 %

6 B 25 4 24 100 pmol photonsem “ss™ ', §5 FF K T K
400 mL, #& Ky 25 °C, 18] 55 35 % B % in PDMPO 3f
fiff H 2 ¥ BE Sk 0.125 pM (Leblanc and Hutchins,
2005) , 15 3¢ 7 X R 2 Lh 15 77, B 38 o A K e
) 240 Jf 7 A= K B A0 M A AR Y /2 5 T Y
B, B AR,

(52 B 0 A5 1 400 i 85 o A/ 2 B 300 1% 4 i 4K
i) X FRR, (1)
KT T T B SR, TR T R R R L RG]
M AR FLE) PDMPO BRI AT . PDMPO A DL FE X 58 BR 5
JC#E AN BT 5 A0 b A 0 AR R AT 4
G TEREE I T AR T DT A T 4 6T A
PR BB RS SRR 3T N IR S
S TF 3 BT O A R PR SE e h, e R B R
JeE R AR A1 B B 55 B SR X A RE AL AR TR
1.3 4£WEMNE R E

7 B BR A0 IROR SR e 2 T AR URORE L T B
S B BSi(Biogenic Silica) 1 £E BSi f9 ke 5
ffi 41 0.6 pm B PC B, ok 38 5 mL B, ¥ g & T
— 20 CHOLIRAF . — LSS d, A/ R 25

S BSR40 AR i 1 sl AR v molie K R Y
fik 40 & 87 2 BS54 BSI 248 40 A A i 72
PR R RE LI B BST B A AR
(Azam et al.,1974) BB M P Ay — S AL RE , F-08
Bk B 43 D66 BE ¥ (& Wi 45, 2019) (silicon molyb-
denum blue spectrophotometry ) 7£ 48 41 43 ) )6 & i
812 nm P K T I 22 W6 B HAR AL BN 8% 0.6 um
1 PC I 8 F 60 CT 4 12~24 h, JLA 15 mL & L
B LMA 4 mL B NaOH W (MR E R 0.2 M) IR A
Y157 J5 Wl 7K I # 30~40 min. £ 1R A W% E 5 N
A1 mL A E R (W1 M) IREH A G #E 10~
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%1 AO7_TRINITY_DN753_c0_gl EA BRI & R
Table 1 AO07_TRINITY _DN753_¢0_gl protein function prediction results

Category GO-Term GO-Name Confidence
Biological process G0O:0051179 Localization 0.66
Biological process G0:0051234 Establishment of localization 0.65
Biological process G0:0006810 Transport 0.65

Cellular component G0:0031224 Intrinsic component of membrane 0.84
Cellular component G0:0016021 Integral component of membrane 0.84
Cellular component G0:0098796 Membrane protein complex 0.71
%2 e_TRINITY_DN668_c0_gl &EH R INAET AL R
Table 2 e TRINITY _DN668_cO_gl protein function prediction results

Category GO-Term GO-Name Confidence
Biological process G0:0051179 Localization 0.55
Biological process G0:0051234 Establishment of localization 0.54
Biological process G0O:0006810 Transport 0.53

Cellular component G0O:0031224 Intrinsic component of membrane 0.72
Cellular component G0:0016021 Integral component of membrane 0.72
» "¢ SER-137 | PRO\-136
SER-83 s -
2 . GLY-135

2 A07_TRINITY _DN753_c0_gl & A & 5 k12 4> 1 %t
Hegh 2R
Fig. 2 The docking result of AO7_TRINITY DN753 cO_g
1 protein and orthosilicic acid
SR O SRR T OO R T O T AR
HHEIE T SER QR 22 2 MR 5k M B AR R A AL IR AR S B A i
EER DALY

DN753_¢0_gl. e TRINITY_DNG668 c0_gl 5
e TRINITY _DN14139 _cO_g1 A HE X 7 41 J B 1% 15
) 09 8 BT 8 U AD FE R RL 2. 25 S BRI X N 2 %
HEDA2H 9 0 LD 5T 4 BHE] S1~S2.Gene Ontology
(GO) T &s R WF 1 5% 2.

N FE M BB ST~S2 R H i 4% 25 5 3L H 471
TE 2 2% FE R AL TP 7 B, 850 6 LA B ) i
BT hrih— RN BAMEE , R 4k 22 R
J¥ 50 5 225 BL A 2 oy B B L3R 15 3R 253 5
JE R W 4% 25 5% 5 BH R AR B A B 19 BT T Y
iae 45 H , Confidence 2% 7 UM & 15 B, AR Y (5 {6
0.5, KT 0.5 MM R 45 R AT AE 47 91 Rk 1Y

’ E \ASP-134\>\
\ N
ARG-133 F\\

3 e TRINITY _DNG668_cO_gl & 1 i 5 ik iR 5 F ¥ 4%
45
Fig. 3 The docking result of e TRINITY DNG668 cO_gl
protein and orthosilicic acid
P SR 200 U5 3 GO AU TGO A
o, 4 i i .LEU ARG .ASP .GLY .PRO .CYS .PHE . SER 4} il
fRFFTREMIREE R MR IE TR MR IR AL 2 MR sk 3t P
TR AR R R R IR AL | 2 B TR R BT AR AL MR AR S A 2
P R

A Re ¥ 5 AR W i 7 (Biological process) H 4
It 7 32 3 AR LA K 40 I 41 43 (cellular component ) HF 4
JHO S ZH A G . A SR SR B 3 b 2R 1 B AR A AT
AE 5 3 BR B XM24 20 M B9 i 5 iz A7 56, B fE
AQ7_TRINITY _DN753_c0_gl 5 e TRINITY_
DN668_c0_g1 P 7% 5k K AT B 3 45 2 K ol XM 24 24 Jifd
X T R £ 1 e dz ik B, R IR K T Y SIT 3
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Ay T 45 4 fig 9 —2.18 keal/mol, %42 i 32 B2 037 45,
R RE R 43 1) ¥ R 5 B 1 R0 5% B SER-80 Fil SER
-83, — I AL T 3 55 At .e_TRINITY _DNG668_cO_
gl T AR5 REIR 4 F IS5 & HE Rl —3.31 keal/mol,
X2 1 B A RE R A F I R O 5 B T R
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137 .CYS-138 f1 PHE-139, — B il T 8 A& &l . itk
45 W) 2L WO i Rk R 4 R RE S LA B PRAS SIT 28
BLEE P 3R A 45 A 0
3 g5

ENIE IR LW E T A 6E S TR R ORI R
AN TR] 45 A 0 58 BR e ik R ARG 52 A LA RE ALY AL BSI
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DA AT ik R IC B G R A= A7 2% R, O B 40 Y
i o b PR B R Rk i AR Al AR Ak TRk
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Ah T I BT A R s R ) R ER O RE R R L AT
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i 2, 5 BT L A BT AR BST A N 7E 50
1R 6 v B 2 A Ak R AR R W S L 2P
HEAT 7t SR 202 4y Bt . 5 3 4o 07 32 i 4415 8 2 5%
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i 4 H B a] BB 1 5 4 3 A& (biological process) H?
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