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Smulation on Botanic Rubisco Active Center

XIONG Xiao-ran , CHEN Wei-mei ~ , FENG Sheng-yan , GJO Ming-xiong , Al Jiarryu, WU Bin
(Schod d Life Scences, Wuhan University, Wuhan 430072, China)

Abstract Through superpostion of Rubisoo combined with different ligands, it wasfound that loop6 in the C
domain led to a difference between activated Rubisco and norractivated one and that the metd ion binding
induced a large gructura change in active center. The posdtiona relation and hydrogerrbond interaction
between the reddues in active dte and this loop regon of Rubisoo combined with different ligands were
smulated through ShissFDBViewer. The results showed that three Lys resdues—+ys201, Lys334 and
Lysl75, were reated to the activity of Rubisoo. The sructural changesin these resdueswill give indruction to
nmolecular desgn.
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Tablel The source of maerids and their FDB ID and gructure
character

Rubiso type Surce FDB ID  Sructure character
1RBO™®!  |nhibitor > CABP
1ROO!  Inhibitor XuBP

Sinach 1RCx!®]  SQubgrate RUBP
1RXO!8!  Qibdrate RUBP,CA2*
sruUC’l  Mg?* > CABP
5RUB®!  No ligands
R rubrum 9rRUB[®  M¢?* 00, ,subdrate RUBP
1RBAL®!  Mutation A9193-Asn193
Thermpooccus
Kodakaracind's 16" 4
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Fig.3 R.M.S. devigtion(A) of oorresponding backbone atoms used to
conpare the gructures of the G-domain in 1RBO and 1RXO
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Fig.4 R.M.S devigtion(A) of oorregponding backbone atoms used
to conpare the guctures of the CG-domain in 1RBO and 8RUC
The urit of Y axisis 10 % nm
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Fig.1 Qorrparion of the Gdomein in 1RBO and 1RXO
The aomsof 1RBO are in White and 1RXO are in Yellow. Superposition Fig.5 The relaion o the active ste and Laop6 in IRXO
o the suctures was carried out usng the backbone atoms

Fig.2 Qonparion o the Gdomain in 1RBO and 8RUC

The aoms of 1RBO are in White and 8RUC are in Yelow. Superposition Fig.6 The rdation of the active ste and Loop6 in 8RUC
o the suctures was carried out usng the backbone atoms

Fig.7 The reation of the active ste and Loop6 in IRCX Fig.8 The relation of the active ste and Loop6 in 1IRBO
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Table 2 Digance, contact suface area and olvent accessble surface area between the subdrate and active ste in 1RCX and 1RXO

1RXO

,IRCX

(Table 2) .

,IRCX

Loop

Residuesin 1RCX IRCX cortact  1RCX accessble  Residuesin 1RXO 1RXO cortact 1RXO accessible
active ste dgance(A)  suface area(A?) suface aren (A2) ative dte dgance(A)  suface aea(A2)  suface area(A2)
Thr173 3.4 16.4 0 Thri73 4.3 4.6 0
Lysl75 3.2 31.2 0.4 Lysl75 3.1 37.4 61.9
Lysl77 4.3 4.2 1.8 Lysl77 5.4 0.2 67.2
Lys201 3.2 17.2 0 Lys201 2.5 30.1
Gu204 2.8 19.6 0.3 Gu204 3.5 1.2 29.1
His204 3.2 30.1 0 Hi294 3.1 19.3 4.0
Arg295 3.2 35.9 6.5 Arg295 2.8 50.8 16.6
His298 4.0 8.0 18.7 His298 3.0 25.1 24.7
His327 2.6 64.7 0 His327 3.8 21.1 0
Gy329 4.3 10.9 3.8 ay329 3.9 12.6 5.6
S379 3.3 45.6 1 S379 3.4 29.6 2.9
S350 4.0 12.8 0.4 Sr380 3.5 18.8 27.1
Gyssl 3.0 20.6 0 Qyss1 2.8 31.9 57.3
lle382 5.2 1.6 0 lle382 5.3 2.6 2.3
@nd01 4.2 5.2 0.4 G401 4.0 10.2 0
Phed02 4.0 1.2 0 Phed02 3.8 0.9 0
Gy403 2.9 2.9 0.4 Qy403 2.7 26.0 0
Gydo4 2.7 26.9 0 Qy404 2.7 28.8 31.2
Gy405 4.8 0.2 0.5 Qy405 1.0 1.0 5.7
2.4 Rubisco 9RUB. Rubiso
Rubi so , Loop6
Rubi so 9RUB 5RUB , Lundgvig ,
Fg.9 5RUB 5RUB
: lle164 Loop6
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Arg288 His291 His321 Qy323 Thr324 1le366 Ser368 Lys329'® .
Ay369 Thr391 Ala392 dy393
Qu48 Asnlll. 3
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Fig. 9 Conpaion of the lvent accesible suface area (A%)
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