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Table 1 RbeL in each subsect of Sect. Ponticum G. Don

PEARR AR b OB i H Rbel #1925 B2 7 51 Br g e 1Y . A HTA WSR3 Rl RBIFH
PRINS %" B X 25 /N SR RbeL BATHA s e Spedes e
IR AE M2 AL RE AT 53 DA A 0 28 Hh ZHALBTH  Subsect. F::::ea Sleumer nurzn7 r - tams : 24
iR R YA VE R A R 3L Rubisco, FOMHESTES  Subsect. Auriculata Sleumer 2 2 4
R P S 3 4 Subsect. Grandia Sleumer 10 4 12
1 ﬁ?iﬁﬁggﬂ Rbel. #3R% j;zﬁzzzﬁﬁ Subsect. Falconera Sleurner 10 5 14
|E 2016 4F 4 A 29 H,NCBI %48 FE o 2L e s 1 PIMHBS L Subsect. Williamsiana Chamb, 2 1 3
ﬁgﬁﬂ' Rubisco #1£E 1H % H 1865 &, /E\: RS :/H\: 2R B Subsect. Campylocarpa Sleumer 6 3 14
BRAEFBET L Subsect. Maculi fera Sleumer 13 2 2
754 %, A5 732 Z% Rbel. H 5 A BUA 22 4 Rubisco WS- HBSTHE  Subsect. Selensia Sleumer 9 4 1
activase B, WAL RE4H LA 288 & Rbel. £5H .4 HEMEIA Subsect, Glischra (Tigg) Chamb, 6 3 5
A7 Rbel £ B BB 40% ., 7% SRATL B8R 23 AT A FHMBEA  Subsect. Irrorata Sleumer 21 1 28
RIA:N Subsect. Pontica Sleumer 2 0 0
R TR PALESIEAL (Subsect. Pontica Sleumen) FIZRL Z:i:zﬂzzﬁ Subsect. Argyrophylla Sleumer 20 5 7
KAEEF A (Subsect. Griersoniana Davidian ex Chamb), RFHBETES  Subscot. Arborea Skumer 4 2 13
HAe 21 A TAD KRR T RocL MHCEH LB, Bk KB Subsect. Taliensia Sleumer 54 18 58
9 — PR RALBE W20 Subsect. Fulva Sleurner 2 2 8
B 1 s« #OPFEESTZ  Subsect. Lanata Chamb. 4 2 4
2 HEMEEHE Rbcl BIEMEBRFEST BUIEMEST Subsect. Campanudata Slearner 2 2 8
21 HATLIER ST moswmen LTI 0
2.1.1 Zd & (pD F| A Prot Param (http://web. BEMETH  Subsect. Parishia Sleumer 7 1 1
expasy. org/protparam/) X 288 &5 % ¢ ES4H Rbel 3 ‘Ef”ﬁﬁgﬂziﬁ Subsect, Barbata Sleumer 4 1 4
UM A DIEATAT, 7EXE RbeL B pLEEAT AT g oo ro see o T
PRI GEGE 2 ,Rbel B pl FEKF 6.0, HEEKZE EIRHAESTH  Subsect. Thomsonii Sleumer 15 4 14
EHFAEG6.92.6.93 M 7. 77X 31 EE. sis 251 9 288
2 A0 Rbel. # pl
Table 2 pl of RbeL in Sect. Ponticum G. Don
WAL RT4 %8
Subscet Latin mamme e pl <C6. 00 6. 00<ZpI<<7. 00 7. 00<C pI
ZHAL RS Subsect. Fortunea Sleumer 24 11 9 4
Hent At BE AR Subsect. Auriculata Sleumer 4 4 0
KBS Subsect. Grandia Sleumer 12 0 6 5
AR BS T4 Subsect. Falconera Sleurner 14 0 6 8
5 Wtk B 740 Subsect. Williamsiana Chamb, 3 1 0 2
TRMASTA Subsect. Campylocarpa Sleumer 14 0 10 4
BRACHE B W20 Subsect. Maculifera Sleumer 2 1 0 1
A S WA Subsect. Selensia Sleumer 11 0 6 5
M BRI Subsect. Glischra (Tagg) Chamb. 5 0 2 3
BRIk B WA Subsect. Irrorata Sleume 28 3 19 3
= A Subsect. Argyrophylla Sleumer 7 2 0 5
RIEAL RS WA Subsect. Arborea Skurner 13 9 1 3
RH RS W Subsect, Taliensia Sleumer 58 0 33 25
PR BS T2 Subsect. Fulua Sleumer 8 0 2 6
B RS WA Subsect. Lanata Chamb, 4 0 0 4
ShAEHES WA Subsect. Campanulata Sleumer 8 0 2 3
EEHESTH Subsect. Parishia Sleumer 1 0 0 1
L U R Subsect. Barbata Sleumer 4 0 0 4
KA RS 2 Subsect, Nerii flora Sleumer 52 0 29 23
BAHESTH Subsect. Fulgensia Sleumer 2 0 0 2
E RS WA Subsect. Thomsonii Sleumer 14 0 6 3
B 288 31 131 126

103



s EYEA - wF B ¥ 2016023):102~108

2.1.2 FHEAKRZB(GRAVY) EHEKRE web. expasy. org/protparam/) Xt % % # B% 244 Rbel
(GRAVY )2 F LI & 28 H BR A i Ta b . 5 50 N W) MOF ¥R K BB (GRAVY) #4740, 5 R ¥ 3
RERNZEONFEKEED, RZEKEEG. B iR, %4 Rbcl #2438 KE D, HEKERLT.

AE R FE K85, R A Prot Param C(http://

*3 H&iEE4A Rbel B2 F3EKHE(GRAVY )
Table 3 GRAVY of RbeL in Sect. Ponticum G. Don
WHAFK nTH #*H
Subscet Latin name e GRAVY >—0.3 —0.3>GRAVY >—0. 4 —0.4> GRAVY
ZHAL RS Subsect. Fortunea Sleumer 24 0 15 9
Btk RS W Subsect. Auriculata Sleumer 4 0 4 0
Kotk B W 2H Subsect. Grandia Sleumer 12 1 1 10
Rkt BS W 20 Subsect. Falconera Sleurner 14 0 0 14
5 Wtk B 740 Subsect. Williamsiana Chamb. 3 0 1 2
TR TH Subsect, Campylocarpa Sleumer 14 0 0 14
FRAEH RS W 2 Subsect, Maculi fera Sleumer 2 0 2 0
b B R Subsect. Selensia Sleumer 11 0 1 10
KBS W Subsect. Glischra (Tagg) Chamb. 5 0 2 3
B A WA Subsect. Irrorata Sleume 28 0 15 13
ARt BE W2 Subsect. Argyrophyila Sleumer 7 0 7 0
R B W 2H Subsect. Arborea Skumer 13 0 10 3
Ry RS WA Subsect, Taliensia Sleumer 58 0 4 54
SRR EEW A Subsect, Fulva Sleumer 8 0 0 8
- xban: SR Subsect. Lanata Chamb, 4 0 0 4
SRR WA Subsect, Campanulata Sleumer 8 0 0 3
EEHESTH Subsect. Parishia Sleumer 1 0 0 1
Tk B W 2H Subsect. Barbata Sleumer 4 0 0 4
PAEAR iR Subsect. Neriiflora Sleurner 52 0 1 51
BAHESTH Subsect. Fulgensia Sleumer 2 0 0 2
R S A Subsect. Thomsonii Sleumer 14 0 0 14
B 288 1 63 224
2.2 HEWRREGEHSH SER IR, 4 BOR 8 B B/ N K R B Ry — 2. 467,

2.2.1 BiKMEST EICEAAEMNMN 3 KB Rl ¥ {HEKEHIKRBIEA 25, Hd Rbcl3 Hl hr (15 K
B LA KSR A6 PLER 5 B B R AR T 31 (he) (GR 4, KZEH 1. 489, 1 Rbcll F1 Rbel2 it i K Fi 7K £ 500
FFH ProtScale (http://web. expasy. org/protscale/) X 450k 1. 689 F1 1. 633,

HHATHKPE 4T, oo RbeLl #4571 s

x4 Rbcl S EBF 55 F S 3K
Table 4 Corresponding of amino acid sequence and serial number of RbcL
2B KE HEBRFF
Name Length/aa Amino acid sequence

KASVGFKAGVKDYKLNYYTPQYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHIEPVAGDENQ

RbeL1 233 YIAYVAYPLDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPAAYAKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGR
AVYECLRGGLDFTKDDENVNSQPFMRWRDRFLFCAEALYKAQAETGEIKGHYL
YTPQYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHIEPVAGDENQFIAYVAYPLDLFEEGSVT

RhbcL2 217 NMFTSIVGNVFGFKALRALRLEDLRIPAAYAKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYECLRGGLDFTKDDE
NVNSQPFMRWRDRFLFCAEALYKAQAETGEIKGHYLN
GVKDYKLNYYTPQYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHIEPVAGDENQYIAYVAYP

RbeL3 205 LDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPAAYAKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYGRAVYECLR
GGLDFTKDDENVNSQPFMRWRDRFLF
YTPQYETKDTDILAAFRVTPQPGVPPEEAGAAVAAESSTGTWTTVWTDGLTSLDRYKGRCYHIEPVAGDENQYIAYVAYP

hr 176 LDLFEEGSVTNMFTSIVGNVFGFKALRALRLEDLRIPAAYAKTFQGPPHGIQVERDKLNKYGRPLLGCTIKPKLGLSAKNYG

RAVYECLRGGLDFT
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B 1 Rhell FFIHKIE
Fig. 1 Hydrophobicity of RbcL.1

2.2.2 Rbel R &5HTM | A PredictProtein 7F 2%
M 2% 4F (http: // ppopen, informatik, tu-muenchen, de/)
X 4 BUF SV R HEAT IO, I B S5 R AT T
HE— A 2y AL TR L ISR R 2.3, A& T 4 BUFS)
W R s AT Bt X & Rk T i &
I RbeL1 Fil Rbel.2 B & 4855 T A0 T 5 0 2 BF
UM LM R 2Z S . 1 4 BURAIH . IR R 5
R 505 DL I, LB, M, ZEXT B 5 1 75 57 P &
Pt R, S REX A ILEEX TS ILEE R A
REAR IR 5, HER S FTHLEY R Rbcl BAEA R
B IRSFIE AZER—B T AR S FP 2 MR FE B
BHES.
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Fig. 2 Secondary structure prediction of RbcL
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.
5 RbcL &#B% B & Ee B

Table 5 The proportion of each part in RbcL. %
FHIAHK WREH RSN BN K HREX BEEX

Name Loop Strand Helix Buried Exposed Intermediate
Rbel1 51. 50 18. 88 29. 61 48. 07 39. 06 12. 88
Rbcl.2 50. 23 17. 97 31. 80 48. 39 38.71 12. 90
Rbcl3 56. 10 17. 07 26. 83 48.78 36.59 14. 63
hr 52. 84 17. 61 29.55 47.73 36. 93 15. 34

2.2.3 Rbel ZREMH KT Ll Rbell Hl
hr PP g 88z, Fll F§ SWISS Chttp:// swissmodel. expasy.

A

org/ VAT 3D B AL F ¥ 2L, 74 ] Rbell & hr #9 3D
LK 4 s, WA F]F Inter Pro Chttp://www,
ebi. ac. uk/interpro/) X 4 B JF 9| AT EE R B 00, 45
@R, 7 Rbel 1.2.3 iR A2 T Rbel {E AL E . A
B R At A 8 M EEMRRE T 5 GLDFTK-
DDE) ,7E RbelLl HiZiEYEALS AL T 189~197 S ALRRIR AL
Ab AR hr 3R RAGIN BRI, it %) b T A
B 75 K 3D 157, i Rbel B | A3 X3k 3D 4544k
T T HOICE 5.,

7 : A Rbell JPFI BRI 455 B, hr P FM AR
Note: A. Prediction of RbeL1;B. Prediction of hr.
B 4 Rhel F751 3D EBFWLE R
Fig. 4 3D model prediction of Rbel

T : A-B RV A IR R R BT K3

Note: Active site is from A to B.
Bl 5 Rbel iFEME 3D ZH4HM
Fig.5 3D structure prediction of RbcL active site

2.3 WHHFASA Rbel RESIIIHT

R TR E R A B 4 % WA 2 JH] i) Rbel R4E
B Z IR AL HE A NCBI k3 ) 288 45 % 4 H-BY
4 Rbel FFFNZEAT LEXIEHIBRE R P51, )\ 95 Friady
e 21 i e R R WA H B A AR ER) Rbel, ¥y
TR 595X R WK 6 Fim.

[FIFH MEGA 7. 0. 14 BPRxd K47 204, 64
H TSGR B AE M (B 6A) FISREEM (B 6B) (1 000 YK il
K. MK 6 ATLIE 1L, 7E & A Rbel # 21 NIEHF, H
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Table 6 Corresponding of specie and number
T WA e [T
No. Latin name Species Subgenus

1 Rhododendron montr B AS Rt BS W H
2 Rhododendron campylocar pum i 2 AL RS 4
3 Rhododendron coryanum St AL EY AR RS AH
4 Rhododendron selense ZAFLES I3k S W2
5 Rhododendron adenosum (iR R BE W
[ Rhododendron delavayi =Yy 0N AR I A B T 21
7 Rhododendron hylaeum o A Y B AR AL B 4
8 Rhododendron sherrif fii fak: N1 plErAR N R A
9 Rhododendron forrestii ESigin:] K ET R RS W4
10 Rhododendron williamsianum 58] - A B I3 -k B P4
11 Rhododendron rothschildii T B At RS W

12 Rhododendron pachyirichum BB H AL JRAEH: S 22
13 Rhododendron papillatum FLoEAkAS FEBRA: BE A
14 Rhododendron jinggangshanicum R Ag =R BE I 4
15 Rhododendron chihsinianum ZLMERE B Hont bk B WAH
16 Rhododendron barbatum T ) R B T B W
17 Rhododendron facetum L ESY =S aN- EEHAETH
18 Rhododendron wallichii FEBALES ShAEHE RS W
19 Rhododendron tsariense [SE TR F IR W A
20 Rhododendron fulvum i B B PRA BS T
21 Rhododendron wightii T8 KEH: AE WA
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Note: A. Genetic distance matrix of RbcL;B. Phylogenetic tree of RbcL.

B 6 Rbel ZEE#L ST
Fig. 6 Phylogenetic analysis of RbcL
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Bioinformatics Analysis and Prediction of Rubisco Large
Subunit(RbcLl) in Sect. Ponticum G. Don

ZHOU Xiaofu,CHEN Silin, WU Hui,XU Hongwei
(Jilin Provincial Key Laboratory of Plant Resource Science and Green Production, Siping, Jilin 136000)

Abstract: Sect. Ponticum G. Don belongs to the representative of the family Rhododendron (Sect. Ponticum G. Don).
Plants of the sect are evergreen shrubs or arbors with important ornamental and medicinal value. Ribulose-
1,5-bisphosphate carboxylase/oxygenase (Rubisco) is the rate-limiting enzyme of Calvin cycle and also has involved in
photosynthesis and photorespiration of plants. The catalytic sites of Rubisco mainly located in the Rubisco large subunit
(RbcL),so it has a great significance to study the structure and character of Rbcl. The RbcL of Sect. Ponticum G. Don
and the basic physical and chemical characters of these obtained Rbcl. were investigated and analyzed in the present
study. Four representative RbcL. fragments were selected to analyze the hydrophobicity. Structures were predicted by
bioinformatics and the phylogenetic relationship of the RbcL of Sect. Ponticum G. Don was also been analyzed. The results
showed that the catalytic sites of Rubisco and the Rbcl. were highly conservative in Sect. Ponticum G. Don. , but they
still had differences in evolution. This study may lay a solid foundation for further research into the photosynthesis
mechanism of Sect. Ponticum G. Don as well as the catalytic mechanism of RbcL.
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