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Isolation and expression analysis of RgMed6 from Rehmannia glutinosa
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Abstract: Objective To clone RgMed6 gene, which coded a subunit of mediator complex, from Rehmannia glutinosa, and to analyze the
characteristics of protein sequence and gene expression. Methods The transcriptional EST database of R. glutinosa was used to search
analogs of AtMed6 gene by BLAST, the full-length open reading frame (ORF) of RgMed6 was obtained by assembling the ESTs. BLASTp,
the online analysis tool of NCBI was used to get the homologous sequences of RgMed6, and MAFFT has been performed to analyze the
multiple sequence alignment. Phylogenetic tree has been constructed using MEGA 6.0 software. Quantitative RT-PCR has been applied to
detecting the transcription level of RgMed6 in five tissues as well as in tuberous roots or leaves under three stresses. Results The cDNA
sequence of RgMed6 containing 924 bp was obtained. The ORF of RgMed6 was 771 bp encoding 256 amino acids, which had typical
structural domains and a potential nuclear localization signal (NLS). RgMed6 showed the highest expression level in leaves, followed by buds,
but very weak in stems. The transcription level of RgMed6 mRNA was reduced under continuous cropping conditions in tuberous roots while
it increased under salinity stress in leaves. Conclusion RgMed6, a mediator subunit gene from R. glutinosa has been obtained for the first
time, which can lay the foundation for further studies about its molecular function in development and responses to stress.
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A E IR E MNP ST Arabidopsis  thaliana (L.)
Heynh. H 0B P /MAE G0 ndEsk, 24
SO FEIE BT (1 D e Bk RAR AR SR 7 T /AR AR
Yk & S0 T RSB DI RE, HETE 4k
Wb 10 MR 2 2 HETIRE Y & B R
B AR AR R RS

WP Rehmannia glutinosa L. N X SR ZHE4
EAKEA), DIHURANZY, RIEH 2, W
SIS R N WLl 7 N7 N/ S e 785 SN v 2N STV
B NEEATIGI A7), BFEH “WURWA” 22— H
T ERAR NI, i HLAE P A IR A R
I e 3 P I NP e (o AN T VRS (HHEE
WU, 8k, T2 R RIA ML N SAE K%, ik
A1 RO E T2 I B R PR B PR o AR FUAZ AL A
PRGSO, I L I 1 i A (1) 22 S 3 3K R A
Mo WA IR RN Z Y, B4, R4
FENT-HG 2 e b s s S AR B B B ) 201 LR —
FHER

WAk, 25 R R B ANE YR A U
ISR IE KR Z . 24 ik, M e
W (R Sh e B RAT R i /DT R, M B R a4
AR R (10 7 37 by 5 DR Dy B 9 B0 1 AT
U, % M R s TR AR, N T AR
FTBRMGI TR, M E KRR E
HTHE 300355 B A 0 2 AL R EE R L A
W sElE 7 1 AR TP R R RgMeds6,
I3t T HAEANF AL b DL AR IEAE . NaCl g
KB Rk, ARk BRI R H
RIS B8 R ) 43 1 Dy e 31 E AR
1 #R5E%
11w

e I 5 DRRT e 2 Ak B 357 30 FH S S8 0 B ot A
“ 85-57, LI ARV R B B S E R b
Rehmannia glutinosa L.. JITA7 SR FoREE B
8 14.5 em. & 15.5 em K2R SIRHRHE IR, £ED0 I
BiIRM (GXZ-280C, ‘THILIIAE) D HAK,
W (25£1) °C, JEHEREES 2 000~4 000 Ix,
JGHEIN A 14 he
1.2 RNA {EElS REEX

BEAFE IR 29 50 mg, LA Trizol 7% (TaKaRa,
RIE)HEHUML 3 5 RNA, & BUTVESH WY BT
S s K I s iR & (Invitrogen, g, H
T cDNA %8G M 2/N T 1 pg 1A RNA, 0.5

ug 1) Oligo (dT) 15458514, 1 pL RNase FHilF,
M-MLV sk, ZARF10 20 pLo N4ATE R 37
‘CF 50 min, ZJ5 70 ‘CF 15 min.

1.3 EEFETE

DI FE I AtMed6 (NM_001161161.1) cDNA
AP A, TEAS UGS i A 58 R s 41 EST 44
WP EATREE R, MAHFH S TR
DNAMAN F1 DNASTAR X3k 131 EST J¥ 41113470
RIFFIHIBRAPHE . Ml cDNA JP A 251
5"-ATGGCAACAACGCCGATGAT-3"fl 5°- TCAA-
AATTTCATTCTCTTGGATGG-3’, L “Ji 85-5” [f]
cDNA J#5iki, H] PrimeSTAR® & EL /% (TaKaRa,
KIE) @47 PCR ¥4, wifE RgMed6 [M)Zhd T4
(CDS),

PCR # #44KZ: 5XPrime STAR® ZErPilk (Mg*
plus) 10 uL, dNTP mixture (£ 2.5 mmol/L) 4 pL,
IER5 (10 pmol/L) AR [A 514 (10 pmol/L) )
31 pL, BB cDNA 0.5 uL, Prime STAR® HS DNA
WAW (2500 0.5 uL, KEZEMK 33 uL, it
S50 uL. M4fE: 98 ‘C. 10s, 58 C. 5s, 72 C.
1 min, 30 MEFF; 72 °C. 10 min.

1.4 FHIHEHES

L NCBI 1t % 7r # T H  ORF Finder
(http://www.ncbi.nlm.nih.gov/gorf/gorf.html) 7 $k3&
PITFIO SAE (ORF). W] NCBI 45438754k T
(http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi)
I M S R P 0 OR ST A R s, A LR 4 R R
NCBI 7E 63 £ BLAST Chttp://blast.ncbi.nlm.nih.gov/
Blast.cgi) #17. XH SWISS-MODEL (http://swiss
model.expasy.org/) HEAT 8 1 0T — G 45 H6) 43 BT Fl — 4k
B . AR S T AE R KA seqNLS
(http://mleg.cse.sc.edu/seqNLS/) . Z IR Z )T 41 ik
fic H Clustal Omega Chttp://www.ebi.ac.uk/ Tools/
msa/clustalo/ ), F A4 B4 4 2 F) F 7 28 23 A 3 A
MAFFT F1 & 44 4k MEGA 6.0 HE47
1.5 HEARME LI
151 EAE UUED 10 FRMAEDH 5
SKAERRER AR BE, DL AR AR b ) 5 R A R
B AR . A SKAE R AR AL - 3 R PR g (B
D, HH S 70 d HH F RERAR FH 25 R SR T A
1.5.2  EhMA  LL2% NaCl/K I BE e k1 7k
Fh 45 d ICE LRGN, 12 h S BUH A F TR ik
VAR IS
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153 BUKEHNE  BAROKGERELTE 45 d L
B, KIZR T 13 2 em AT, HELEALEL 3 d A Y e
I F T E DT . AN RO i
DA Kb T 1) G T 2 55 1 A 0
1.6 EREFREKEM g Eg 771 bp

1.6.1 WA AST PRI “UH 85-57 i
RIERI PR W T AE S SEI A . BURH
ZEME RNA, sl cDNA F58, DL Rgl8S
WS ILIK, SEW5¢)6E 5 PCR (qRT-PCR) 7754
MR R IA

1.6.2 i R KA AP REAN Wi AL 2 BE AL
3 BRI EIT I, $REUE. RNA H T
qRT-PCR #:ill. FT ] PCR 1%} BIO-RAD iQ5 ({H
S, B, MEEE RgMed6 FEK CDS 74145 &
W F 519 5°-TTCGCTCTCTCCCCATTCTAT-3’
Al 5> TCCAGCACTTCACTCAGCATA-3" (§" 34 J
BLKRE 131bp), LA RgI8 STENHNS IR, 517
%)k 5-GTTCTTAGTTGGTGGAGCGATT-3" Al
5’-CAGACCTGTTATTGCCTCAAAC-3" (J 14 B
K 155 bp). qRT-PCR 43 HTik#l &k SYBR®
Premix Ex Taq"™ II (Tli RNaseH Plus) (TaKaRa, X
), PCR ¥ {4 % : SYBR® Premix Ex Taq 12.5 pL,
Forward Primer (10 pmol/L) 1 pL, Reverse Primer
(10 pmol/L)1 pL, cDNA ##i 2.0 uL, ddH,O 8.5 L,
JAF 25 ule N4 95 C. 30s, 95 C. Ss,
60 ‘C. 30s, 40 MEH.

2 HFERESH

2.1 RNA TE4ENF1 RgMed6 E[F 72 [%

M 2y S5 BT Ay I PR EUS RNA, B
JEBE B L VKA o &85 R, 3 4 ISR AT
28 SH: 18 SAEJEE, 5 SIS, BN RNA g8k
i (1D,

TEH S S A e P, T RYE R . P
FISEAd, 3R 1 4055 924 ANREE) cDNA 51,
KR RIIHALE 14 771 bp TR LHE CORE),
it 256 NMRAEERR, 5 AEIS) 741 (UTR) 41 92 bp,
3’UTR 15 61 bp. HR#EHG IS 7o i E 5514,
DAL B cDNA CHREER Y14 H 1 4% 771 bp 147
(B D, 50RO/ N30 W0 I SE P51 56 4% 1E A
fir % RgMed6.

2.2 RgMed6 HIF 5451

M F ExPASy Chttp://web.expasy.org/protparam/)

THELR I RgMed6 i H IAHR 7315l 28 300,

500 bp

28 S
188 250 bp

100 bp
5S

s

M-Marker 1-RgMed6 31

M-Marker 1-RgMed6 amplification products

1 HEEZ RNA(A) 5 RgMed6 8 PCR ¥ 1&7=4 (B) &5
Fig.1 Detection of total RNA (A) and amplification product
of RgMed6 by PCR (B)

SEHLAT (pD) b 5.88. N NCBI £k T HArHrH:
RSP 3, RIS 37 N SERR 25 162 MR
B G A 1> Med6 MR A 453 (] 2-AD.
J] SWISS-MODEL 7 #k % fI DL 2 5l %
Schizosaccharomyces pombe Med6 £ [ A 15 A %f
RgMed6 £ A [FUEHERL, 45 3 ()& 2-B) Wik, RgMed6
WO B 5 A o BHEM 4 A B S, FIH
RgMed6 %5 [ 1 2 2 1R /7 41 /£ NCBI | k47
BLASTP [AlJid¥%, k13 21 M JEEA, 7708 21
ANMEYYIF . N Clustal Omega 7EZR K AERT 22 4
AT Z P AIIRAC, SRR Y], Med6 7 22 M
Yy s R Ay R AR v, FLEIERR PP 81— Bk AE
72%~90%. LA seqNLS Filill & HL/EHE Y Med6
N i A5 1 AMEGE %8 (745 5 (nuclear localization
signal, NLS) (& 2-C).
23 REEEST

LA MAFFT X} 22 M)k [R5 i E AT 2 1751
BERC, SRJ5H MEGA 6.0 # A (2007) $TFFIFLA
Neighbor-Joining 5.#£3E4T bootstrapping 747, 1%
RGN, R (K 3) 822 MEAD N T K
RE o Mg RgMed6 Y[Rl 4 X Z BF Mk 1 46
Erythranthe  guttata  (DC.) Nesom EgMed6
(BYU21430.1) SRGRAEIL, FWEEMER, P
=B EIEE] 90%. i Solanum lycopersicum L.
2 S, tuberosum L. $5)J& Thi#} (Solanaceae)
WY, HFEPEEE SIMed6 (XP_004252362.1) Al
StMed6 (XP_006343025.1) [dlJ& T [/—A432, 5
RgMed6 il EgMed6 [ )@ T8 1.
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A Putative conserved domains have been detected, click on the image below for detailed results.
Query Seq. 1 . , 50 1 150 il | , %6
Specific hits Med6

Super families

Medé superfamily

1 ;A’I."T IPP---AANSALD-GV--GPPAAAAAR DT SEduishy < I sig e uiaant)

i TEMI PP--ARANPALDGGA-- BPPPOMVAR DU i

£ *&HT AD---MGNANFDGGA--B----- AR DET O
TS

RS

%

K

JEE G

PR
EBRY

EX'S

IKFG

PR

BT : QDESLLSAATADTENGNAADQI--B----- PPLOj e

NLS
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c-RgMed6 &1 C i o-o #R5E  B-pHT& NLS-TIM ML E AT 5
A-motif and conserved domain prediction B-ribbon Model of the RgMed6 crystal structure
N-N terminal of RgMed6

E 2 RgMed6 F5I5

C-multiple alignment of RgMed6 with other plant Med6.

¢-C terminal of RgMed6  o-a helix B-P sheet NLS-putative nuclear localization signal

Fig. 2 Sequence analysis of RgMed6
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Fig. 3 Phylogenetic tree of RgMed6 and its homologous
proteins from other species using MEGA®6.0 software

K& Glycine max (L.) Merr.. EWMi S Cicer
arietinum L. F % F 1§ 55 Medicago truncatula
Gaertn. %)y 5 #} (Leguminosae) 4, FH[AIYEE 1A
KGR ARKIE, J& TR DKM T #~F
(Cucurbitaceae) [ X Cucumis sativus L. F/R
C. melo L. FIHEHiEl (Sterculiaceae) HH4nI nJ #
Theobroma cacao L. PRI 1) J& — /N 2EHF 111,
HIZEE (Vitaceae) HITIZ Vitis vinifera L. kR
(Rosaceae) FBEWS Prunus persica (L.) Batsch Flf
P. mume Siebold & Zucc., ‘EAIAJE T %k H
(Rosales), H[AJEE EET—N/INUEHEE IV, 88
V 45 KekF} (Euphorbiaceae) FHAE WK Ricinus
communis L. FIRIKW Jatropha curcas L., ZFEF}
(Moraceae) ff)Z% Morus notabilis Schneid. FAZHIFE;
(Salicaceae) 11 &R Populus trichocarpa Torr. & A.
Gray 4 MFNAFEIREE A 58 VI HAG 7248t
(Cruciferae) (LRI IF— MM I EHE T AtMed6. =
B Sorghum bicolor (L.) Moench. K Zea mays
L.. /K#i Oryza sativa L. FIBFAEFRE (AL 257 2R
) G 4 MR RARIEY), HIRVEE O E
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T AR (VID o B4 5 ECE 4 B bootstrap
JPEST AW AT I UE F A 1 000 YRI% T AAEAE
NS
2.4 RgMed6 HIRTZ RIZHER

qRT-PCR " % 4 i il 4k W 7, Rgl8S Al
RgMed6 13 R U4FIHRe medt, Ry, Joakks
StV . qQRT-PCR 73 AT 45 K (18 4) KB, RgMed6
R 5 ANHEEAIZ (BT hiERE. H
PR M RO K I g i BRI R ok, T
DA IR T BB R i R b 1 3Rk i L A
B EEPREERM, XM hRE
I 1/4,
2.5 HERET RgMed6 BIRIE

h TRV RgMed6 7EI5EHME T 5 M3k & 1)
KH, LLgRT-PCR fxill 7 HAEIEME . 2.0% NaCl Al
BUKAIAE 3 Pl FRIA s, SRR, %
VEZAE R, Mo Fr ) RgMed6 (13283 5 BLAT PG,
AZERARE, HEPAR N RLBRICLS] T 2
FZKF (B 5-A) . 4 2.0% NaCl KSR 4EK 12 h,
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Fig. 4 Expression of RgMed6 gene in different tissues of R.

glutinosa
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A-expression of RgMed6 gene in the first year crop and the second year crop plants B-expression of RgMed6 gene in leaves of R. glutinosa under

2.0% NaCl and waterlogging treatments, *-denotes a significant difference compared with the first year crop plants at P <0.05 **-denotes a significant

difference compared with the control at P < 0.01
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Fig. 5 Relative expression of RgMed6 gene under different stresses

3 it

B A P AR R AR, R e R
AR b 2 18] v A AR T v B AP, R BRI
WHEA . WHFH) . Med6 &M EE &Y
TRSF R E R I — AN 3, W/KAE OsMed6 55 2k
M G [ 2R i — i 88 ) 83%, 5 RIS A%
{KHIAEH Selaginella moellendorffii Hieron. — &1
WA 62%, H5 A mMed6 HI—EEAL 35%", 4
WAL, Med6 fEFRAFI 22 AME YR b AR <7 R
FEAR Ry, HLEIERR P BUEAE 72%~90%, g
RgMed6 S5HI{E EgMed6 fF41— 20 3 & ik

90%. PR AT AR I OsMed6 5 GFP fil &
T|E O R e M rher DLW g2 3], i
OsMed6 W% A", AWFRAE RgMed6 & 1155
40 aa I 47 aa Z )R -—BAZ e 5 74
RDQLWLNT, #EJ RgMed6 WiZth A% . X
5 RS B IR Ry BLAZ ) e s b U 2 )
YR 5> 2 5 R DR W e A I Th R — 38U .
HEAE M R B, LL Med6 [RIVE 8 ARG R 40
BB FEATF SRR, SR REUL Y
B, L RVE S E AT Rl —AN R, B, 224
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Py (VID 2 SRR K, ANFE TR
[l A A S AN /N R . s RgMed6 5[]
N ZZRIIETAL EgMed6 &b T [Rl—/N32, il
SIMed6 5 [F A RHI 5 #4 5 StMed6 thAb T[R4 32,
LSRG MERETIBTEEN, FE— A28 1. m#
FORHS T RHEA) R & T RN, B, A
I3 4 = i i e My 8 V| R B P el 0
OsMed6 FIEFERE ObMed6 AL [F—r30, ZRMif}
(Panicoideae) [1)i=3 SbMed6 5 Kk ZmMed6 4TI
—ASE, HIX 4 DRHEDORARHEY), W T
ANIHE VI SR, AHITTTRE 73 IR AN ) LA (R AE) B R
BRI . RAERINT DR, 1afegir 2Ky b
TR . AR ST, 3 R A
Bl 5 i e A T AT S . BT RRER Y
K, BIIX 3 MR EATRILMPRGOR R .

VER PR S ISR T R
R4, Med6 7EIERE, 2 JUNISE SRR H R K
FEFEL T SN R HL A R 1 11
DFINBEA—E ARG . SRR Bt A 4 3
KW, KRG OsMed6 LA MHIWHATHRIE, (HRGRK
FHURZESR, AR EAL (SAM) Ry i
LR, Gt R et k5. qRT-PCR
SIHT AU T AtMed6 (R S57KAE OsMed6
HABh, SHLIHLEE, 183 IR b Ak e,
PRI T A R AUATTE ) 1/3, ARTHRA RS
PRSI AR . RBESTR I, RgMed6 b
OsMed6. AtMed6 HHZAFRIERHELLESL, froife
Wi RS B, PR R R IA A R AL, A
RgMed6 1EAE)R B IS HPU RIEEZIE, F
A, Pastija 25PN T AN RGBT e
AtMed6 [IRIAR, SPRKY], EHEEANE (BR)
Al NaCl i N335 L, fEmEe FRIA TR, 16
IAA. JA. ABA. EpCHNRIMEALEE N &k 86 W&
. AW HEERIE SR T RgMed6 AR
B2 NI, £ NaCl g R b ik w2 B,
FEIEVERTBUKIBRA Iy s e & At Al
LAFH, Med6 {EANFIFEA) -H AR 2 b AR R 10
Bobie RIERE BA AN, WL ThRE T RE A
AAHUE
S0k
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