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Construction of SSH-cDNA library from different
developmental stages of Siraitia grosvenorii
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( 1. Institute of Medicinal Plant, Chinese Academy of Medical Sciences, Peking Union Medical College, Beijing 100193,
China; 2. The Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China; 3. Guangzxi Branch
Institute, Institute of Medicinal Plant Development , Chinese Academy of Medical Sciences , Nanning 530023, China )

Abstract; In order to reveal the differentially-expressed genes involved in triterpenoid saponin biosynthesis of Siraitia
grosvenorii,50 DAF(days after flowering)and 70 DAF fruits from different developmental stages were employed to
construct subtractive cDNA library by suppression subtractive hybridization(SSH) in this study. Total 641 positive
clones were selected randomly and sequenced from the forward-subtracted cDNA library(70 DAF as the tester and 50
DAF as the driver) ,and 622 high quality sequences were obtained. The rate of the recombination fraction was above
96%. The distribution of inserted fragments ranged from 101 bp and 934 bp,and the average fragment size was 500
bp. Followed by BLASTN and BLASTX for sequences dates,201 ESTs showed no significant matches to any other
sequences in NCBI nucleotide sequence database,they were probably novel genes. The other 421 ESTs carried with
remarkable identity to proteins with known function in the database, which fell into several functional categories inclu-
ding energy and secondary metabolism, transcription factors, ripening, senescence and pathogen-resistance. Further

results indicated that the cDNA library quality were conformed to SSH library standard and could be used in further
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studies , also would provide reference for studying the differentially expressed genes, exploring molecular mechanism of

triterpenoid saponin biosynthesis,and increasing productivity and quality of mogrosides in S. grosvenoriz.

Key words: Siraitia grosvenorii; mogrosides V; suppression subtractive hybridization; triterpenoid saponin; Ex-

pressed sequence tags

B (Siraitia grosvenorii ) EREHFHL #
ZIRIMERHEY , I AR SRR, F B
AT ALPLX. PURTFHETEM BEH
— N =R (PR BE, S BN
BhEEE, ZFNAE C3 M C24 FEENEEE
HBAMITXAR MEREHFRURET. FRAK
BRWPNRTREREDL, REREFW 30 47y
Ja B WRE R EARK, KD UREH VA
KA\ E SR BRI, 2R 5045, 5
RMF VHSEHE MR, 80 d XREH, MEH
FhaE (RIS L, 2004; Rk Z,2005), ABFSE
HIRTHIZREH, . BRE30d RELHNHEV EES
50 d ZHIH/h, 1M 50 d 5 70 d FFE— 2 RIBRE
W, ERERE R, FHik, RATHEDN S RS
VERNERBURESEHEYEBHEXEREN
HHEESERERABERAX. PURSFFAYEHTE
HTFELHE, BRI R FEZEPES FIRICH
FJRRIEZE,2006) ( 2H 415 57 OF 06 4%, 2008) %4
5 TS R R TS B AR RRE 2R RS
BEH. XTFURME VHEYEBREREAR
B, AT HED TR P bR P =05 2 1A R
W, DA E SRR HENERREIER
HHFTERARNDR. ] '

T T IR 2 AT AR (SSH) & — T A 304 55 2%
S ERIEREFRW Tk (Diatchenko %,1996,1999),
REEEMLK oRNA, Gl FRigMKENEZRE
B,/ kK FENERESEE., FEHARA
RAAZBERCENHEYHARHAA BEUR
AFRMREN RSB TREHERRIAE
A (Li 45,2006 2 /645, 2006 X1 FHZE, 20055 B 40
& ,2008; 41 B % ,2008; MR FE%,2010), BIE
BHWEYERBEAXEZRWHRER, B,
SSH AR B URBEHFEY S HIEN Y EE
FEHAR, ABRUZ RN E 50 d F 70 d RE
o R, B WRA MR B A AR (SSHHOMET
BRRERFXRERN DNA E, BIHRTTNE
AFAEBTNBEHE VEERMXWERREER, K
WEWBHEYS RH S FILE, LB RFRT I

RETEYERMRERNRE R ERM LR H
5 B i ST RE SRR . HERE TS T KF
WAL B DR ab T AL, o Fo A SR L 26 24
RAEY R BERERRRESE.

1R

1.1 &

BB FOL4CR BE B6) X M028 (LT 1 5) fy ¢
AR, BEER S50d M 70 d AR, AKEE AN
IRICHA A FI4RHE, 2008 4F 4 A FAIF M T EEMR X %
BINREKHM,8 A RHHEM,9 A THM10A
A BT DUR B K 50 d #1170 d SR ST, BUR Y B
BTFRAERERIE-80 CRIKBKBRESH.

pMD19-T 4k, X 7 #F B DH5q R 22 41/,
Ex Taq MW B E4Y TE(KE)AHRAF, Trizol
RNA BB % B Invitrogen A &, PCR-Select™
cDNA Subtraction Kit, Advantage™2 PCR Kit lf B 3£
[l Clontech 2 7], Tag Mix B§ly B KR4 LB
RO ARAF . HRRF Y HE > SHral.

1.2 5k

L2 1 RAERNAWS B &ML HHIRTER
FO014 XMO028 Hy A2 RC#EEM 50 d #1 70 d A48, M
ABEFTAHE .2 1 Invitrogen A7) Trizol RNA
RV EUE RNA, 8 promega A 7
DNase {§ {6 /7 35 917 DNA H4L. B 1 ~8 pL &
RNA,HTA 1 uL RQI1 10 X Reaction Buffer, i& &
RQ2 DNase E#(1 U/ug RNA), FIJ: RNase Eg#97K
#hZE 10 pL, 37 C/K¥ 10 min, A 1 uL. RQI DNase
Stop Solution % [ K ., 65 C ¥ 10 min K %
DNase 8§, F 1. 550 B3¢ fig b 5% 2 e Tk K U 6. RNA
R, BE B E RNA T-80 CREEH.
1.2.2 SSH 5 SSH ¢cDNA X A &y ##& # Clon-
tech & 7 4 PCR-SelectTM ¢DNA Subtraction Kit
)82 VE UL B (Diatchenko %,1999) # 47 cDNA &
B Rsal B§ #7416 F1 SSH #4E. X 70 d R K
RNA 25 4 | F (tester), 50 d #5R W R W3 T
(driver) , i #F W RAF AL F o P EHF V & B&
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TR ERBERMNIER cDNA &, SSH-PCR
745 pMD19-T # k% 8, 88 )5 e b K 19 41 B 2k
ZAYM DH5a, B A F&HF Amp/X-gal/IPTG ¥
LB g dk b ,37 CHmIEF, MLk B &k,
FIA M13 519800 H i R B AL .

1.2.3 A3l @ &4 BLAST 44 Bkt FA M e 3%
LA TAYERGRARFITMT . FRFH]
#|FH DNAstar S{EHTHY 5P EMEBA TR
KK EST, % A NCBI (http.//blast. ncbi.
nlm. nih. gov/Blast, cgi) B BLASTN 8 BLASTX
HEFF L TR, %A EST 7503847 F P M8
R,

2 HEREAN

2.1 TXRRASRNA REARDN

MG BE B e Ik R, R IS RNA A 288
rRNA 5 18S rRNA MR HBIZ4R 2+ 1,555
S BE AR T, Agsorsse L FE 1. 8~ 2. 0 2Z [H],
Assoros KT 2.0, FRPFHI &M RNA FEK
WL ABIEEERME D,

288

188

1 FIREA RNA B K&
Fig.1 Detection of total RNA

22 F-HERME_HEER

BUE 8 R A E RNA(2~1 000 ng) R B4R, #
T M N B B cDNA BEHE &
i L ok L 2,
2.3 HRAEX

A B 34s%E cDNA B Rsa 1B 34 4k B 1) =
W1, F 0. 8 %6 B Ji b 5 JC Pl Tk AL T B 4 T o o I D 7
P16 BT LEE. BEBELNEERR
TR — W AR M kS4B Primer-1(5'-
CTAATACGACTCACTATAGGGC-3") % 8| 47 i#
78 — & PCR, DI Nest PCR Primer-1 (5'-TC-

GAGCGGCCGCCCGGGCAGGT-3") #i Nest PCR
Primer-2R  ( 5'-AGCGTGGTCGCGGCCGAGGT-
3D K5 HE1TEE K PCRL&5 WA 3,

o3 HTA, S Ry R TH R UKGE 1D
FRY S AR S, R A T 300~1 200 bp; T4 JgAE
(VK& 2) K HME S, EZ 404 76 250 ~800 bp.
XULAR E A IR B R E T RELERERHE
HAB , mMEREfrrREAERFBEMER. AE 3
FEFE S ,70 d EE L 230 bp,400 bp Fl 520 bp 4b
RIFERRE N E.

4500bp
3000bp
2000bp

1200bp
800bp

500bp

200bp

B’ 2 50d#A170dRENEE DNA Gk
Fig. 2 Electrophoresis of ds cDNA
from 50d and 70 d fruits

B 3 SSH % K PCR =¥
Fig. 3 Electrophoresis of the second SSH-PCR products
LR A 2. Pk

1. Unsubtracted sample; 2. Subsracted sample

2.4 ERRIX cDNA XEH PCR =44

X+ BELPE B SCRE AT PCR KT BR TH £ 4
PR R TLRE Y A /N T 200 bp W FTRELAAL 4
ROONUEMERERTMBER™Y., B4KH
SCREREAL PR B R B 7% PCR L yk [, o448 B B okl
2 250~900 bp, HZ## 500 bp £ 4.
2.5 EST U &4

M SSH-cDNA SUFE A R L PR B 641 /> 5 55 [
AT, — KA 622 MAEMMEER . HbEm
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By 421 5%, 5 2% EST #67. 7%, fr$k EST &4
f 101 bp, B K # 934 bp, 7E BLASTx Xt 45 5 &
R B A EST FEMCHMIEBEEERE .Y
AW EREE 2PN ONESESEM
foli:, ZEDHEET M EST Foh B3 n gk 5 B I

RMHFE VAEYSRABEDHEHEN, 10 glu-
cosyltras_ferse,cytochrome P450 B4, KE4 S M
ESTRIRT#H B %, KAM & 201 4, # NCBI
b3#47 BLASTN Xt &4 R ¥R 5 51, ol fE AU R B
KA, 52 EST i 33.3%.

Bl 4 70 d IE[6] T SC BEAR 4 SERE R B 7% PCR Rl
Fig.4 PCR identification of inserted fragments in 70 d forward SSH-cDNA library

3 Gtk

B IRV R — B DR T A Y
ARERERIN HER. 2 2,3- B RE T LEE
Ve 8 2, 3- A0 1 8 TR AL A4 75 5 DO 3F =
HBR,UBREEM A E PASO 48 5 N S .
WA R AR A S AT AL B R
BAL S, RATERA R =R T RS
wiEly, R, B F SR BRESTASME R,
T2 B 2 A Ak i 2R B 5T B0 AR 8 o ) 4, A9 4
SWRBENEYEBRERBRTBRZEAT R, BT
P RS E A ML R MR PR S R A
Y& L HE B B K (Haralampidis %,2002), ZE
TR FFTE L, B oA B DR B R AR, M B
B, 25007 C3 A1 C24 b % B 10 8 %48 8
M RAR R, TG R &5 DR (E 5. KRB
B EESA HHR MR A E, UL 1V, fi LR 52
HAFF Vb (A, 2006) .

AR, BRHET VAEERE0d Y
70 d 2 [l 2 A BIBRAE M BE , 72 B B K B R
5 A TR ML I A M 16 T B O B LT RE LR
MR . (R, B B R
TSNS BEERRMER. 7704
SRA2 K tester, 50 d R 3E K driver MY IE 1A] SSH

SRR THH VAEYSR@RET THER,.

40 P450 B FUBE L5 RO . 3 o X0 A B R i A 3k

— S BSU RACE $R e H 2K B E % ik 00l
o B R R e R T AR, M TR B
RePEE VHSBEAAEENETEYL.

R1 R2

FIE —Glc —Gle
#H1I —Gle —Gle—Gle
HN —Gle—Gle —Gle—Gle

O

#FV —Gle—Gle Y

o e

ﬁ A 7G1(:<GIC Glc<G[C

BS5 AREMZDRFEGEHNA
Fig.5 Structure of mogrosides in Siraitia grosvenorii

SSH 1 #% L 3% AR & 3 %) 1 PCR (suppression
PCR) , B & — Ml & Ul 7 (tester) cDNA 5.5 5 #E
BB RRZ L B EH— KRR, K ir
WAL TG T RN -FHH# cDNA BEEFE, i
B BER T K0 7 MK T (driver) Z 8] 1
LR 75, AT 7 A IR T Z LA [ B 51 45 2
P, BEREMTRBMEEREIES cDNA K#
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R HRE,2002), SSH Xf 5256 A8 b4 41 B B R
£, %% 5~10 pg i) mRNA, {15 mRNA &£,
MWLABFEENERREIEZER cDNA BA[ES K
WAR, APREH 412 E mRNA, 2 H 8
RNA B#E#ITRE 5. KA SMART cDNA 4 B #
AREFRES SSH X HEMFTRERKMGE . NAFRKREE
PR SCEE R B R A , il SSH kit L% % 8 RNA,
A] AT i # 8 2 DUSR B #  JE B cDNA SCHE .

A E KA SSH B AR X B IR R L 47
MFHE, BEARKBTHEZEANREIFIRE.
HTHRPZXRMERARERETH, L EST
CHBERFELN FHRERAGFRELEERNOY
Lo WNER BEF AHS SR, TEANER
Bl ik 33. 3% , R R MBEFETTREREZT B IR
REERBEM=ME2HEYERHAXMIHTER, X
EST ¥ i — 2 KAt B 71 . F F§ RACE AR
PURBETHEYESHEBERPHREBER, 26 2
SEEFRIAE, FREAZ NRMHE VEDES BN
TR THEEMRIRAE.
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