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Assay of human RANTES gene expressed in transgenic plants of Artemisia annua
FENG Li-ling, ZENG Qing-ping, YANG Xue-qin
(Tropical Medicine Institute, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510405, China)
Abstract: Object
bility for expression of human B-chemokine RANTES gene in A. annua cells. Methods

To enhance the specific pharmacological activity of A. annua and explore the possi-
The cloned
RANTES gene was introduced into Agrobacterium tumefaciens LBA4404 strain by Ti plasmid-derived bina-
ry vector pPOKII. A batch of transgenic A. annua plants with kanamycin resistance was regenerated by
disk cocultivation procedure. Results The assay by polymerase chain reaction (PCR) and Southern blot-
ting showed that RANTES gene had introduced and integrated into the genome of A. annua. The results
of RT-PCR, Northern blotting, and Western blotting confirmed that RANTES gene had expressed suc-

cessfully in transgenic A. annua plants. Conclusion The expression of RANTES gene in transgenic A.

annua plants, which pave a direct path to modify A. annua by genetic engineering.
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B H Artemisia annua L. FITIRIT 2P,
PR A BAEEIE, KIWAARTRELRFYEA
FEEICR. (IR DEALRARENTELS
MBS — EEERRREMFTEENERTSHE
MLk, R, FEHRERA REETIED;
HHEERMAEYEEREREHHRER T EF
BB Y N1,N5,N10-=-p-F T BUHE PR B R Bt
BRAEEMEMHEERFREEAREED, £ T
EEREMHREREFER ERERE, RAR
BIBRFREAFR-ESRMPEEZBIENFE
MXREMI A THRITHAZER TRFRAE SR D
25T BB, 7E A RANTES %[ 5 g &Rl 117,
FIAESEEIEERERXRS, RN ALEFE
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1.1 HEBMTF.HFE Artemisia annua L. BT H
MR A R A AR

1.2 BERTHE: BB RITE (Agrobacterium
tumefaciens) LBA4404 (pAL4404) @M Ti FkL
1k pROKII f H EREREMAEYRRA. S
A A RANTES &R REBAE PR-RAN fiA=
e,

1.3 HYBEAREER .- FRAEEW (BA),H
EEEM BRI e 2228 (NAA), LiBY
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(02-03ZP43) ; R E LM E (JQO205)

EEEMLWH A5, &, KM FL IELIR, FEAFFHLEY TR,

Tel: (020) 36585422 E-mail: fengliling1@21cn. com



+ 1168 -

1825 Chinese Traditional and Herbal Drugs 4§ 35 %58 10 # 2004 &£ 10 B

BE_REATT i kmER (Cel) MFIE
% (Kan),Sigma A8 7= & FI#EF (RiD),J"KE
3 TR .

1.4 $#5(4. A RANTES REKY 514, 7
s YR S . 5-ATGAAGGTCTC-
CGCGGCACGCCTC-3'; TSI M F 5] K. 5 -
CTAGCTCATCTCCAAAGAGTTGAT-3 , i K&
Takara /A E]G 1.

1.5 PR EMiXH.DNA 8. RT-PCR AH &
(mRNA Selective PCR Kit), Takara 2 &};100 bp
ladder, Taq B, Promega 2% &];10 X 3 8 28 ¥k .
dNTP.Bio-11-dUTP.DAB ¥k 45 8 A% . £ A\ 7l ;
Jfiok DNA 4l 4k i858 & (Concert Rapid Plasmid
Miniprep System) .DNA H Bt FI U7 & (Concert
Rapid Gel Extraction System), Life Technologies
A8 HY DNA REGXMA & (E. Z. N. A. Plant
DNA Kit).H % RNA #HKH & (E. Z. N. A.
Plant RNA Kit),Omega 2} &) ; RANTES #5 #E & »
Intergen 24 %) ; —$ (EH A RANTES C19 #iff),
Santa Cruz /7y #l; Bitg — 41 (HRP #Rid W D H ¥
1gG),Jakson Immno Res /4 Hj,

2 FHik

2.1 AEMFRFANEANER - FEMFLEL
5% LEEPRN 30 s, BAE 5%NaClO #8315
min, BEKERK 4 K5, R T 1/2 MS 54,26
C WY 3d. A #E 25 C. o8 (10 000 1x) B
Fe, HEE R 16 h,

2.2 WmARHEEAL K LBA4404 HRBREME
50 pg/mL Rif § YEB A% L ,28 C ¥ 6. B
BAWHE BEMT 5 mL YEB 538 (50 pg/mL
Rif) #,28 C.250 r/min #E#H 4% . Fl pR-RAN %
1t LBA4404,FEMA 50 pg/mL Rif fi 25 pg/mL
Kan B9 YEB ¥ # | #i % # W S oo ik (pAL
4404 ::pR-RAN) M54k F.

2.3 MRS EROER 8~10d WEELE
BB A BIRY 5 mm KPR A N6 BERE
(NAA 0.5 pg/mL) ¥, F 25 C.HB&MH T HIE
F% 2d. BEEX YEB # (Kan 25 pg/mL~+Rif 50 pg/
mL) EFVOTREMRIFEAE K BT 4 mL
YEB (Kan 25 pg/mL+Rif 50 pg/mL) BiKEFE
#1,28 'C 180 r/min ¥EFFid & . BL 400 pL WM
A 20mL GHHAE YEB KB o ghae 1555 6
he WEBRBALEELEN,4 000 r/min B 5
min, F EIF A 20 mL N6 BiRE 55 H PR

HEBRH . BARBENEBR,. BRER 1 min,
WAMEGE T REEA R AT, S A
N6 #isr % (NAA 0.5 pg/mL) #H1,F 28 C,BE
HESR 2d, WAMEKE B N6 353 (NAA 0.3
pg/mL) W1, F 25 C JeBEEFR 2 d, BEAH 25 pg/
mL Kan #1 500 pg/mL Cef #) MS & (BA 1
pg/mL+NAA 0.2 pg/mL) hiH#fTRBERmEREFE.
BHEURFRALRHEERE SR 1 AER—
WH B,

2.4 SEEFEMEKRNS TR

2.4.1 PCR:¥H#% DNA REGXNA S H B #
fE. A BB RE A AR EEFE T A DNA,
50 pl RMERF A L. T#5I 9T PCR
#,PCR ™=#F 1% HARNEEE B P ek .

2. 4.2 Southern 2¢3%: % % & DNA B EcoRI #
TREE YR 0.8% B AR B B e v 3K , M B B 7
20XSSC BRHEMERE L, RAGREBEEE,
G EAE M SR A P BB ST 4 min, LAA B-#41k
BT RANTES #£H H 54 . AV RRICRE 6
B & T RiIC B 6,

2.4.3 FH#H RNA R 5 RT-PCR.#& 44 RNA
REAAEHRA BN REEEFAMRERENEE
M H B S RNA,fIMA DNA B,37 'C {4k 20 min,
MEEREER-FHMRBELEES  BMBERE (&%
B 2 mol/L), BiA 2.5 RS ZEULEH 70%
CREVE %50 C #T,MA 50 pL TE 3@ . #%UTF
%47 RT-PCR ¥ #.50 'C.30 min—>85 C.1
min;45 C .1 min;72 C.1 min;3t 30 MEIF.
2.4.4 Northern 232 . %% #H RNA £ 1% B
ARV BRI L UK P 1T 43 B, #% Southern 432 ¥k # 4T
HEMARZBA BRE M h AL,

2.4.5 FHEHEKYE Western 238, ¥ ™
FHERERREBLEN. B 20pL BBAYS 20 uL B
BRZWBIEA,95 C M 5 min, 25 KB
B Bk R R TR B A S L AR 15 1 000 —
Bt CGEH A RANTES C19 #45) # 1 : 1 000 B§tg
i (HRP 728 S5 ¥ 1gG), F DAB 2.

3 BR

3.1 HHEHMBAMFL. 2B FELYTFET&
EMBEMARNESRERLEEK 4~6d 5,044
B HBRDRAGHR AR K (H1-a),14~
21d FIRE RS0 (B 1-b), ke 3535, I K
B R m B, Al RIS E % 89 Kan $iHES
(B 1-¢),
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aHABGAR b-HERF

a-transformed calli

b

c-$ 2 R 4 Bk

b-transgenic shoots c-transgenic plants

1 H&EsdnnEENERE
Fig.1 Transgenic A. annua plant transformed by leaf disk method

3.2 BEEBEMNSFEN
3.2.1 HEHEFHWEIMAIEHE —PCR: I Kan

PMEHEEEIER A DNA, U4 #H A RANTES &
H# pR-RAN R VHENR. XH%ELETE B
DNA N #X B, A L. Ti#sI 47 RANTES
EETH (B 2). FRER, #HILH Kan iR
B DNA w3 276 bp M BRER KB, M A%
feFatk 5 DNA REAHMY ¥ 5B,

| 2 3 4 S

276 bp -~ @0

L,2-%EAFE RN PCR =4 - kBAFHHAK
1 PCR 4] 4-100 bp B EMM 3 FRERE 5-
PR-RAN FHi8y PCR =4

1,2-PCR transgeinc A. annua 3-PCR nontransformed
A. annua 4-100 bp ladder 5-PCR pR-RAN

B2 HEERWEHEKN PCR B
Fig. 2 Identification of transgenic A. annua
plant by PCR

3.2.2 HEHEFEHWESIEHE — Southern Ef
R TKE RANTES ZREFHRAE RS
MIEHE, LI PCR R FEEZRTERRELETH
) 5 DNA R#t 6, fl EcoR1 HALJE , LEPRIRE
i RANTES EN#E 54T Southern EE{ AL, 4
RmE 3 PR FHEEMEKE QM3 Brd 2~3 %
FRAE P22 XS HF , B RANTES R E RS BIHE
AESEANEREAT, I USENEREE, TR
P LA BRI BT 2 2

3.2.3 HERFEBHR
i% iF #— RT-PCR: Ui
Kan $itE R H & H
BREAHE BB E RNA
J3 ¥ ¥ # 47 RT-PCR, &5
RunE 4 . HERM
A & RNA £ RT-PCR
Ja, ¥ Al W 276 bp M
RANTES mRNA ¥~ #
(4~6 k), Hed, K&
DNA BH4E R EZEAL
H#® RT-PCR Y& £
(6 ¥kik),% DNA BNk
mMEAXEBHK RT-PCR
EYEs 5 ki), A
DNA B E£EAM
RT-PCR ¥4 T _&
Z i (4 ¥iH),F&E DNA
B BRI EN
cDNA Tifff RT-PCR =#®, KPR EEHEB (R
Br%k DNA B EEH (BRZ DNA B) MR E
hBE, BB H DNA BHAMBERN K
(% DNA) % RNA, 7 PCR f5 R & 8 BT 5 1
=Y (3 D,

3.2.4 HEEEESMNEBIEHE ——Northern B
3.5 Kan i B EEFEMAELFTE L
RNA #47 Northern EJsEZ3C . S5 R WHE 5. HEN
HHEHE RNA MBMEAHBREXFES MAKL
HFHEHYE RNA WM BERZES.

3.2.5 HRHFFEWEREE — Western HIF
238 .0 Kan i MBEERAFTEMRBLETELE
B 34T Western ERiE 38, &R WA 6  HERAFH

- RFALF BB
2,3-FEE T E R

1-nontransformed A.

annua plant 2, 3-trans-
genic A. annua plants
B3 HERMEREHRD
Southern EJl 5 %k 3¢
#E
Fig.3 Identification of
transgenic A. an-
nua plant by Sou-
thern bletting
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BEOMNUBEHBRARES MAREAFH LS
EOAWMMUBLERZGES.

1 2 3 4 5 6

1-pR-RAN BB PCR =4 2-100 bp B EMEN 2 F R B
#O-REEMEE RNA 2 DNA MELE N PCR &Y  4-
HEREKRE RNA £ DNA B LIEXEHE S RT-PCR
¥ Ss-HEEMEE RNA 2 DNA BETAEEAW RT-
PCR ™Y 6-FERHEKE RNA # RT-PCR =¥

1-PCR product of pR-RAN  2-100 bp ladder 3-PCR product
of transgenic plant RNA digested by DNase 4-RT-PCR pro-
duct of transgenic plant RNA digested by DNase with protein-
extraction 5-RT-PCR product of transgenic plant RNA digest-
ed by DNase without protein extraction 6-RT-PCR product of
transgenic plant RNA

B4 HERWEEHKL RT-PCR B

Fig. 4 Identification of transgenic A. annua
2

plant by RT-PCR
I 3

L3HERFEMG 2-RHbEEAK

1,3-transgenic A. annua plant

2-nontransformed A. annua plant

Ms HEEWTED Northern 2358 5E

Fig. 5 Identification of transgenic A. arnua

plant by Northern blotting

RANTES— |

1,3-HERT AR 2.4 RBAET KM
1,3-transgenic A. annua plant

2,4-nontransformed A. annuza plant

M6 HERWEN Western FIERTSEE
Fig. 6 Identification of transgenic A. annua

plant by Western blotting
4 itig
20 42 80 AR LISK , d AR /R AT B Ti BURLAR
AT RE S B, SRR R Rk F

BEMBHE R, ERE BREE BFLE,
EARZEFERNEBEACHIATHTREAR
R.EFANEREY. A, HRREGRLE . AHH
FREEMHMAFAERENGHEYEGTREBN
(genetic modification, GM), T B HF R E O RP &%
HREH R RA HEEE AR EANE
RAEPH . ESHIE,HIBEEILTHAHEARS
REREEYPREB . MTRR . BEEKETF
MY S W F R RBTH YRS HRA .

BUEEFR-KEMHET2>FHE (8 000~
10 000) FEFWHAMEF, TLE A MMETA#
HEFEAMBAREECENE, HEAY T 4
MBS R REMERLE, £ BREERR. B
EBHHEFRIN . MREEMRBFAEEEAR.
BREERH, AR EokEHAE (human immuno-
deficiency virus, HIV) Bt \B4IBH T EZ &K
9 CD4, S By kN B #s4b B F 2tk . RANTES,
SDF-1 ¥#tEFRELETFRZANIARER. &
17T 25-& B A6 B 1 52 Ok T 7= Ak 55 [ 32 BEL3CRY (] st
ERETHBLBErFrZEEMARRDNRS, ATTHE
W HIV @AM, B K% HIV Bpmmt™. 5—
FEH.BMBEARTNALCEFZ46BER
(CCR5-A32) % HIV B A HHitk, #RAMAEHE
FEAESBABFHRIERARLERAMERN
BERRZ—M,

ABFFH A RANTES HHE G BBRFEIL
RABARASATEERAK . CELEHERT
HHEE LA THARERATERAEINESR
ETBEEKPHREL. BEXNEEFREEHEA P
RANTES ZH i PCR ¥, C KB/ REE AR
AL 40 B P A TR BIEYE . Southern 243 F LA
RGBS RERNCERAK L BES HEIK
H2~34, BEEARBEN CRERSE LA
FAR.4REREARGUALKATRUDIBEESHN
RANTES £H,B%# N HLH 1 AU, RT-PCR Hi
Northern B iF &% 45 & 8 /5, RANTES £ H #&
35S B THIFTERINFEFH RANTES mR-
NA. M\ RT-PCR ¥ M FERKXE . BEEFESK
FHENK RANTES 2R 2 FIEBHEXHF
(RERLR) . R Western BT HER N B
“REHEH P RANTES W77, % 8 RANTES
mRNA ] 58 8% 2% 5 i TR IE s #i%.

FER T ZANHNTREBNAMGHTFE YR
FoHARBAEEERBREARBIESAR.B
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FETEEESRIMRRMHY T EME LA
SR A FHt, fIAZEE TR EFEXRAH#T
#& A (knockin) MER: (knockout) N #H & #E
AR, HEGEREFEESEMESH
HENSZEMA MRAMFERATGIIZHRER
G.FHATEMBAERARNESY. i, BEATE
MRENHABLTEER E-RERKLELRSED,
AR A FRX T ENRTEE T HM.
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Q. FRRIYKREDGMER, HH KF

EH KE

130118; 2. FEHERE(ER BB ERLE,
1300315 3. LR K% %, b
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B E-BN FREARKEARLITER L7 M 3HAEREYBRMEMKRERBEY=BOR W, FiE

RAKH 2N T E AR LR L W HRHEH KR L7 EERME DHSc.DH7a F k3% 5 LR NOR
AYRNMEMASYSHRNER. R LREMNAKEAREVERRAZEY W BHREF La 4 10 mg/L
B, REBERKRAH W R HMEER L REXN SHARERNBER™BEREEFL W, G3EHFEF La 1.0
mg/L B, BB BB ;2RI ETABEN SHRERTFEARRAKREAREEFR T RAR KEBMARER
TH. G BHREPFPMEERENBLEF L WEHNXEATRREERENEVERRNERELEYH
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Effect of rare-earth elements La*" on growth of hairy roots and normal roots
of Rheum palmatum and their yield of anthraquinone

YANG Shi-hai', LIU Xiao-feng?, GUQO De-an®
(1. College of Chinese Medicinal Material, Jilin Agricultural University, Changchun 130118, China; 2. Jilin YaTai Group
Co. , Ltd. , Changchun 130031, China; 3. School of Pharmacy, Peking University, Beijing 100083, China)

Abstract; Object

e A% B 5P - 2004-01-16

To study the effect of rare-earth elements La®*' on growth of hairy roots and nor-

The biomass and an-
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