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Comparative analysis of leaf proteomes between tobacco plants growing in

different ecological regions of China

CUI Hong', JI Hao', ZHANG Hua',SHAO Hui-Fang', LI Dong-Xiao’, CHEN Liang” *
1 Key Lab of National Tobacco Cultivation, Henan Agricultural University, Zhengzhou, 450002 China

2 Collage of Life Sciences, Xiamen University, Xiamen, Fujian 361005, China

Acta Ecologica Sinica 2008 ,28(10) :4873 ~ 4880.

Abstract; To explore the molecular mechanism of tobacco aroma style formation, protein profiles of mature leaves of tobacco
( Nicotina tobaccum L. cv. K326) plants grown respectively in Henan province ( Central China) and Fujian province
(South China) , were compared using two-dimensional electrophoresis. Fifty-one proteins were found to be differentially
expressed between tobacco plants from the two different ecological regions. Among them, 15 proteins were up-regulated and
2 were specific to Henan tobacco leaves, while 25 proteins were up-regulated and 9 were specific in Fujian tobacco leaves.
Next, the differentially expressed proteins were subjected to MALDI-TOF analysis for identification. It turned out 25
proteins matching homologous sequences in MSDB and NCBInr database. In particular, several proteins involved in
chloroplast development, pigment metabolism, photosynthesis were up-regulated in Fujian tobacco leaves, while proteins
involved in glycolytic pathway were relatively abundant in Henan tobacco leaves. In addition, some specific proteins related
to stress responses were identified both in Henan and Fujian tobacco plants. Thus, the different expression patterns of leaf
proteomes may contribute to the formation of special tobacco aroma style. To our knowledge, this was the first attempt to

explore the mechanism of tobacco aroma style formation on a proteome level.
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MBS S ZESIEE RN [F—m 7R F A XA, BRI AR EFIRE,
FER B e g, RE A B R BRI N B B AT B R BT R S kA Y B A P TR K
B BEPE 3, SR, 2 K0E K B IR, B SRRSO s R BB T o B RS, B
WRHE , RBREFIE , JHORELIR , K B, 2 SR B RISR LR S 2Rk , 2881 2 8] B R B B i 57
FRAEAILIE R, 20 g 70 ERLK, B T AR R B RILIRF T ORI KR, (8 3 H & <S5 59
SIEMEE BT, Bl TEIYRABERR IE S, EHESHIEHE RN RAR L B8 BB, 2451
A REXSE BRI AL LA K F AR R 23R B W 5 B BRI GE IR AR i &R , 75 M 2 R X R o B X R
R BT SE Gk Z BB FER , B R P T AR Z AR R R M R R R B BT AR — E RS

ZER T EHESRBE RN T, T EEFEFRLEEIMBEDH BB EFTE ", 45
Rk, B R R BB XU B AR 7 3 4 H R 2K F B EBBHR , R R AR AR WARIE . ABE5R
SR R PR O] R KB R B B R, DA MR B 8 0 A K326 g hok, 3o LA M B AN i A 2 A A AR X MR
FHRFBEHAT WBIR, BRI A R A S XM 7EE AR K P ARETER 2 57 KBS RIETE B
A
1 HEE5FZE
1.1 #¥

HRE i K326 , 43 BUFPE T Bg F IR L AR IR , 37 35 L3 3 MR B R e BEAT B 8. B UG 70d, 3%
B9 ~11 M i b i (R , R B THA T &M
1.2 &5

FEEN PR pH3.0~10.0 ,pH 5.0 ~8.0 1 pH 7.0 ~9.0 #¥j°5 Amersham Biosciences 2 &) f=
it s PUARBERE . FY SCRUTR 44 Bt Ji L SDS . TEMED ., 1R B ¥ 45 0 Sangon 22 B il s NP-40 Bk IR S 8% . = A L]
(TFA) \ACN.HCCA 45 Fluka AR 70 JRER GBLE) IR IR N S IR IREE SR B L8 IR BT B3 B
BESE 0 Amresco A F] 7™ il s B S \DTT  Triton X-100 %52y Sigma 207 7 it ; BREE F M9 Promega AR ™ o
1.3 FHRRE, 4B R 0k K B b7

SR RIS S 0 AT TR R, #R Bradford 210 W B BB S HORE R B AR E S, R
fERER 2 80pg/ 20l YR , 703, —20 CIKFARIRE o

R BRG] LIk S BT 428 & O Farrel 25" A7k HEAT . SRR AR Yan"™ G897 15 RY
HIBEBUETT

BB R Y5 {8 F] Umax powerlook I {38 AX AT , 15 B Image Master 5. 0 SR XTEIIE BEAT /0T, 4
PIZIAJH) Radio (X T 2.0 i, AN A BEHER , MEERFRZNEARA AR EEZERER S
1.4 JRIEST

BB B ERER ST, B 8 Femandez " %M1 Gharahdaghi %" B r s RE B HTE AR
WP AL , ZE B AR B, I 2001 0.5% TFA ¥ IRBE, B 1l FEn ASRARBR B i HCCA 1R, IR 8395,
ERE 1 BB, EE TG, 8 E BRUKER 2 A]H) ReFlex " Il MALDI-TOF %X #1504 , 76
RIS KR B SR 1 A BEA TR I , SR B B iR
1.5 AEYERFES

e BRE AT TS E R . AL MASCOT $RUHATEW . EWAM:: XKW pl (B 53T B RMER I B
S FERERBFHIRETEN 150 x10~°, B A F B %5 A Y (green plant) , RERZBA K 14, BT
BCAk BRI 2 3, Bl S BERZ AL 3L, 7 HI3E 4 1464% MSDB 1 NCBInr %4 B HEAT L1
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2 BRESH
2.1 g AR BN R e Tk A

XA R IR L AR A AT K326 th R B9 2 1 T EAT U] v 2K, AR AR PR B S ) — 4R B
B (B 1), EEFE R AL, TRSEET A PRIEORS’ERE A RENSHE. BEFRE
REYIRFEE X,

L

B1 JEE K326 ZeR (a) FAREL(D) B9 A BB 2-D mkE
Fig. 1 2-DE patterns of K326 leaf total proteins from tobacco plants grown in Henan (a) and Fujian (b)

i Image Master 5. 0 B{FBEATIEITE 04T , SEHRBE L WT LA BE 3 500 ~ 700 AT B A 88 0L, 3K B8 2R 1 TR
REZEDHFEFHE LN 3 ~10,70 78 10 ~ 100 kDa BITEE N K Ee SRR M I R E BUIE HOB, 2 ratio
2.0 LLER, RBA SL AN ERRAZEREE, HPENEREE EIHE 15 A~ ERERZE EIANE
2540 74, HIA 2 A9 AN E A FCATER B AER A PR R (E 2 (& 3)

200 —

PR, et o] ® e0x+-3.0
- - ° o Comr: 0.513
0k | | | | | . Count: 258 |
20 40 60 80 100 120 140 160 180
hn

B3 me(a) MEZD)ERPHRIZRRIEARINK
B2 MRS K326 ik EAEFAEMEENZRREERE KE

Fig.3 Examples of the differentinlly expressed proteins in Henan(a)
and Fujian(b) ( Magnified regions)

Fig.2 Scatter plot of protein expression profiles in tobacco leaves from

Henan and Fujian

2.2 EZRRIEHRMEE

*f 51 422 5% H A s 3517 MALDI-TOF/MS 4347, 3£3R48 T 34 4~ AR I & HL R KR B 3e 80, H
i S48 () PMF W& 4 fis

BRI 34 NE AR KR 848 SRS IR 8, AR AR R IE S, 3238 & Msco MM, ¥EH
MSDB #1 NCBInr 34 PR 7H), S48 e i 25 MRS E R, HhAMEERE] EAWE 8 N (FE 1) &R
BRBE LFE 17 1N(FR2) . BN BREEATHBHFIRCEEA, 35 IR R ERER,

TEFEASX LR 8 NMEEF,2 NSkl B2M 5%, 2518 NADH S B (S4) FlH 1 EE-3-B5 BRIt
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B4 EOF S48 WG RE SR
Fig.4 Peptide mass fingerprinting (PMF) of the spot S48

SE(S30) 52 NS E TR, 2 HIRELFEFH R RIFSEEH (S10) FH-Lt4k RNA #5E8 5 T
BEH(S50) ;2 M EESERHER, 2 FAAER2 AILBE(SS) M MRCI21 {5512 3REH (S28) . 74,
Ak e R R A (S43) A — A e B & H -48 KR R RIR I ARGE JR B Y (S23) o

F1 FEAEEEMNFPRE ERABA EANREERE (Ratio=2.0)

Table 1 Identification of Some up-regulated expression proteins in the tobacco leaves in Henan

BB BR5 NG /o EORAK RS FHIBER(%)

Spot Acc. No. Peptides Protein Ratio Seq. coverage

4 Q5MF33 4 NADH i} & F§ NADH dehydrogenase subunit 9 3.45 36

S5 AAM62763 5 AHEE2 E4LEE gibberellin 2- oxidase 5.52 23

s10 Q4IFWS 3 REAIIHRAFRED , 2.27 20
Senescence-inducible chloroplast stay-green protein
HAMBIREITIFE

523 QOXFZ6 3 Peptide methionine sulfoxide reductase PMSR1 4.20 32
MRGH21 55 2RER

528 QSDMV3 1 MRGH21. - Cucumis melo ( Muskmelon) 2.1 3
HIMEE-3-BER L S B

530 Q2KMG4 3 Glyceraldehyde 3-phosphate dehydrogenase 4.74 31
BEEAXER

$43 Q8LGG! 3 Farnesylated protein ( ATFP6) 4.51 i

S50 Q9FQ85 4 "HeROR RNA MRAERE S AR D 4.25 29

Putative chloroplast RNA helicase VDL'isoform5

TEREAERX B 17 MEAT 2 SRR, 250838 & B (34, 5557 815 R) FIBHIR A RE
ANEHBRR L (S48) 56 NS GER T AR, 2308 S3 BFHAE H (S13) &tk 30S Bk ER
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(815) MK o/b SBEFH(S17) \Rpsd FH (S29) M RISMERZE H (S35, ¥ R8RER) 4Rk 508 B
BAREA(S37) 3 M SEARAK. BN SFESEIMER, 20508 XH SR EH (S27) . H AR & R
(S39) ERAVEA(S45) 55 NSRS RMR, 2A8LT B (S33, Bt ) A ER P450 K
KEH(S2) YIRS 2 B9 H (520) \caffeoyl-FHE A-O-F H M HTLHE R (5260) NIEREARERF
3 SR YIHUE A RHIPLEE A (340) s B SNER — A~ S5 CH RIUR BRI (S1) .

®2 EEEMEMHPREERHBZANHRIEERE (Ratio=2.0)

Table 2 Identification of Some up-regulated expression proteins in the tobacco leaves of Fujian

EAR BR5 N g =1 B8  FAERR(%)

Spot Acc. No. Peptides Protein Ratio Seq. coverage

S1 Q15593 5 TE2FF{LEE Terpenoid cyclases 8.69 44
HMRER P450 MEXERD

52 QOFRCO 5 Putative cytochrome P450 - related protein 3. 91 35
3 BREER

S13 Q85UKS 3 Putative Ribosomal protein S3 2% %
ik 30S ZARAER

S15 CAA2551 4 Putative Chloroplast 30S ribosomal protein $4. 2.1 5
HER b F5ER

S17 Q8W139 5 Chlorophyll a’b binding protein. 2.43 2
Y EFIRAEE 2

520 QB4NI8 5 Putative Phytochelatin synthase 2 2.34 20
caffeoyl-$HE A-O-%5 1 E B

526 103796 3 Putative caffeoyl-CoA O-methyltransferase 2.93 15
XH &8 EQ

S21 Q2QNAB 3 XH domain containing protein, expressed. 2.2 A
Rps4 H

S29 Q95E50 5 Putative Rps4 ( Fragment). 2.1 21
I LT B

533 Q6XD74 4 Putative Class III chitinase. 32
B R

s34 Q3HSW8 4 Putative Granule-bound starch synthase. 32
R SMNERIEER _

535 Q5QID5 3 Putative Chloroplast outer envelope protein translocator Toc12. 19
Rk 505 BARAER

837 RK12 5 Putative Plastid 50S ribosomal protein L12. 251 33
HEBEA R & R _

539 Q6YZX5 5 Putative glycinamide ribonucleotide synthetase. 13

=

$40 ABA96670 11 E}”ﬁ @Eﬁf?ﬁﬂﬁ = 4.93 27
Leucine Rich Repeat

45 Q53PHS 3 ERATER . . 2.42 17
Growth regulator protein, putative

S48 Q9M493 6 BRI\ IR LA 2.54 22

Phosphoenolpyruvate carboxylase

3 itig

WEERX ABEAR SR EEEERARITH THRAR Y, ESEERNERIRT TINEAEERE
TR KU 0 S B SUARRE , AR R B SFKF b Rl — S M A SKEARARN S8 L BRI
HEES.
3.1 ASEREX M & T R A B e

M ESEEESKENT P TEE RN ERFEAT, B 8 NSRRI KT MREA X, K 4 4
PERREEREERE H:S3 BB ARE A (S13) M4k 30S BIEAE B (S15) &4k 508 Bk EH
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(837) 71 Rps4 EH (S29) , LA RIS RAMRFLE E H Tocl2(S35) FEREM X F (B R) Riko MR
B AE A 5 SRR E A A A ¢, T Tocl2 -5 4k BN 4 A5 1 8 1 3R 1o P4t A F) 2 1) 38 ok PR A
Ko ZAMEEBFEEREOMN Tocl2 EATEBBEESK MR R, RUEBERREDEIESROG T, &K
FEHRKEBRIGETEE TSR,

75 MHER b HEEHSI) ARERX FRE, HTHERRASHERREAS S RRER
UM SRGEEAN T ENERBRE B MR N HHSRORERIL. ZEFIMHRXEFEED
(LeSGR1) (S10) R B X R 221k, R H R N B R B A, EREEFH RO T AR REM S RE
R e, (EHRIF SR G, LeSGRI WRRZE, BFEE—ERE LR THSRERC SRR Far, 435 T — WY
SRR BAKOF (B A VT RER A R R T MRS, (2 N RN R R e R Ak, i BT
HBT R H-RIEN , BEE AR SR’ BER TR AT, M LR ARX A G R MEHE P RE
BlA BE 2R JHENIZER R FEPIESKETEINER AR EZEREZ—

A—NTEMERRBE RISk RNA #1efE 5 WEIE 5 (S50) , 5S8R LB SERA
X, ZAEREWSIRMES SHRMAR BT EAZAESEENEM, TkTRE. MEESRKIA
M SRARGHRIR T 7K 230 H B — 5.

3.2 A AN HE A R R

TEFT SN 4 M2 SN EA T, PR AINERR LR (S48) FIYEH & Bl (S34) TEREM X
WEHRRBBRRERE. WESS COMRYEE,FES SN R, MZBEESX SHSEREAR
BB R R R MRE - RINEANRRE, TR, BEA X EF AR OE R TREETEEE
A AR BOKCE Y& AN LB B, H B2 -3- B AR 3L S8 ( S30) A1 NADH Jii S BE (S4) 7E {7 B 4=
BXEEE, T ES SRR NP RAER, 5B H R XA R oK A6 & 9 g AU LB R
RO A2 A3 BB 45 SR AE S TP R AR 5 48 A I b B BRSO A AR R R o X T
AE-5 T R 4 M BRI B BB 2 BVD, TR 2 AR FBOR B HL, MM IR AE B A K
3.3 ARHEENEE I

KN REENEZRENHRRZ — BHE R R T A YR, R mER Y
FRARS W E R ST , S R AE S SR ARR o =05 RS A — BRI 2 R A AR
Y1, KN E PR MER SER ER. SRS, EREARET AR, K5 & i RINMUE
(S TEREMRIZBRMWER 8.69 5, EMAESXREZRBARENEH, ZHEHLSNBRKE
H, X KE AL R L RERE S 10 ~ 12 MR FTHIRE G, g0 v B 51, s S 1, fRE a5
B 6 /MR . ETREKAKE TH—L8, TA RSB, Bl TERY P ZFERIHERE™
PHERREIRR AR G 3L M T AR R 2 5 N RARMXN R AR, AEEGE"IA
N, RE FREBRSRSEA BN KR, VBN R E RSN, WSS RS ERAE 2R FTR
FR B P R R R0 T A RE RS SRR, XRMEHERE R A B0 F, 1L

BRI AALH— R E R R, R R E R E IR N EZERNRZ —.

TEFH AL TR B T A E DR ZSh, L& 4TI SR AL & 4 B R A 7 737 B A X
& BB, PRI TR ERE AL R EERE, BRI REF RN B R E SR LE YA K
HRIEH . HIREHEE R H T Vb RrE oy v m o i e £ 2l , —7e R B RSk 2 iR 41 i B
i MM ETRES" . TREEAREN F BARS FERIE, B,

3.4 ARHEENEE RN R

WIS PRI B — 5 B A A S AU BB, 10 MRGH21 15-54% 52588 1 (S28 ) 2 % WL A48 ML W 1o
BA L BEEHAEA(SS)  E—HERETEARA, TS5BS TINARHEEE X, ZH7TH
X Bk, MER 6 MM XEA: AR P4SO WHXEH (S2), MY EMkE 2 &H(S20),
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caffeoyl- il A-O-%; HI B (S26) , ERAREEF3| (S40) , HRARE AR LR 7B (523) , I BILT &
B, ERENRZENRTENERREE, XEEAKNRZIES, TESFTCHBRREIRA X, Ui
ARESER, S3HEE AR R B A Y SAEAE YR R e, LR RN IR Y w25,
BRAFER T A FEYUR DL

BRILZ A, R A ER NP ERE AR MR BRI EY AR, U RS FESEIERNEMEARRE
WH—EHW. LNETERRENAEE2 EABNEA(SS) 25T SApMLARL R 7248
ERBZNAERATER(SS) SRENERZTHEX, HEBREHRS B (S39) WS 5ESEHNE
o SR, BRSMITXERRIFERYE, LR BaTRRANE QA5 EmET , SEEMAXHFIERM
TR RA &, ik % E HRNEATAFTHE—PRRIE, ENFERES IR EAE BEER
WA THE—LR.
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