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Abstract  Ramic (Bochmeria niven), a pevennial herb be-
longs 1o Unticacese Emily, it 3 rapid growih and high bio-
mass crop with highly olemmt and nccumulative o heavy
metals. However, the gene expression and regulation caised
by cadmivm (Cd) in rmic has sot been well studied. In the
present study, 4 gene expression database of ranse rool in
the absence (comtral) of presence of 100 M Cd was
esishlished. Solexn high-throughpat sequencing technology
showed that 36543095 and 31572333 mgs huue been ob-
tained from comtrol and Cd treatment resp . In wotal,

Heavy mewml pollution is serioes problem threstening the
ghotal ccclogical security, With the rapid economic de-
velopment and Inck of enough anestion paid 10 emviron-
mental protection, heavy metal pollutions of sod have
become increasingly serious in China (Wong et al. 2002;
Zhou et al. 2000) As well known, beavy metal such as Cd
and Pb can be accumulated in plants 10 concentrations that
are not toxic, yet become toxic 1o animal and haman healih
lhmugh food chain lK:rtlmm 2006). Phyroremedistion and

IRET genes were detected with sigmbcant differential ex-
pressaon levek. in wiich 2883 genes were up-regulated and
1004 genes were down-regulated. Gene ontology and path-
way-based analyses were performed to determine and fur-
ther . undersmed the hiological funcions of those
differemially expeessed penes. Fificen genes were selecied
and their exprescon level were confinmed by gquantitative

of wils by Cd am a glohally
important isue being studied inkensively by numernus
scientists. The nain advantages of phytoremedistion ane
that the proceduse is carried out in sit and is inexpensive
compared o other remediation technologies (Brooks 1998;
Adesodun et al. 20000 Recemt progress in phytoreme-
dimtion of heavy metal polution is mainly involved in the
soreening of suitable plant species, soal improvement, and
ol

RT-PCR, and twelve of them showed consistent
pattems with the digitd gene expression data. Resulls on
these expression profiling of genes lay the basis for
‘hintechnological modification of new tramsgenic plants with
impmved phyworemediastion capacity.
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1 Ll of eavy metal
in sl In the future, phyloremedialon lechnology de-
pends on farther deciphering the molecular mechanism of
heavy metal sccumulation and the research and develop-
ment of transgenic heavy metl accumulating  plams
(Kenlompi et al. 2000

Ramiie ( Boehmeria nivea 1) is 3 Ching-origimied peren-
mial crop with high biomass and strong root system: ramie
fibers are mainly peodoced as textile makerzls, hence
ménimizing the potential hazand of beinging toxic metals ito
e food chain. Previous work have shown that romie effec-
tively nccumulates and stongly tolemites i cenain species of
heavy metal such os Cd (Shen et al. 2009; Zhou et ol 2000;
Shee el al. 2011}, arsenic (Yang et al. 2010}, lead {Lei o &,
2005) from contaminated soil. Ramie is an ideal economic
crop for the ion of mildy of Cd-
polluted arca. However, there has been very linde rescarch on
the molecular mecharism of Cd wlemnee in mmic.

—RER 2R




B KRR =B AR R

HIRATE AL

FHVISE

FEARAXMEEBRAR~SNE

410001

LI TRV e (VTR TR ETTRATTR)

bR e R

BIH:

otk a4 R W E AR B2 @ 0, SR Emsﬁmﬁ 23 H

WS R 2008100261200

THRNEREDS

B e 201503230061 3850

B4R 28 RO B F RO o e, S0 39 ROANE. P AR O SR i O R R R

ERHBE I R R B o R ) Sl b B

g

201510126120. 0

P 2005 fE 03 0] 20 1
A e R
B D e — BRI A R ik

FREE, IR R AR
BRSO S o )

BURIBRAS dpde 008 00 SCPRRECD 6 BORERORE. 30
s SO0 Ene 0 Cre B 6

[LLR R

SO0 PR B

TR PSR it IR B CiRR R B

RS Wi
WA RS B

D fre s 6
S CPEEEC

WAL ER O R0 0 i)
AR PN AS WS B PR

Wi

LPWARH P NZRENAZE, WHNEROAT SPNANRRZYHEA TR, RN R E
MR,

A G A,

WA M AR W T

PR L R e RN, AR

20010
2010.2

MmN, EEiNE. 0o ERTHIERNEELER: S RREA~EEER

HFRH. ESRIATENRNRRCETIRECRTALTS. RERRDH. ESFETSRTETN
XHELERS.

HIEL A 2 0
— P AL R SR SRR
g (B (REE
TR L SE A R A e 1
FRREHITE (F) RES

IS

P csirzrnmmzavEsm

B

410001
MWH T AN
ok A R H AT R BHER R b, S zmﬁﬁmﬁ 24 H

WG 2005101968902 LY 201S042HMHS TR0

EH Ry ERENB

HUR G RET 28 G L IUE MW 38 . 030 RABGE. DEFAZRUN RN O MR
P BASERERDIN G . RE . A ) s Wl s

Wil 201510196890, 2

WiH: 20580 H23 [

il A M Ak

Fe Sl B AR R R b R O SR i

iz, RIS e M A 3 A

FRENRAS R TES B i s

BURIELRAS i 0TECL 0 R BRI 4
R M e 0T R

RS e SUE O SCitRRED

GRITCREITY We o2 ol e 6

TRIMEER RS B aiE B0 SoPRe Ee

TERIMEER ES 6 O0Re B CfR R 6

SR EICR S Rt OIE B SofRe B 4

i

1 A R R P A DA% DRI P o AT R R B R ST R R A
R E.

2. AT TR AR TR U R R R, B R T

WO e RO Wi TEE ]

o001 Eaml, BRNE. 00 ERTAEERRELER S EEoRe
20102 ;Z;;.*ga!'ﬂl?iﬁ]@ﬂ!alﬂ!*kﬁﬂixl!lﬂ*kﬂ. MARRTS. SRR AR TE

55



B KRR =B AR R HIRATE AL

BEERER ST RURFZEHER GRS “RELERGT AL T BT
(3L 600 £, 4936 1F)

56



B KRR =B AR R HIRATE AL

2002—2078

[ 5 bR S 7 Ml
BA KR 5

WATE F &

o R R R R AR
rd
Fay
W LT R
: BHEMKE (CIP) iR
VRUGREIRE 2 1 ll e AR M2 SR, 2002—2013 + AT FH. | A
SR A R, 2004, 12
ISEN 978 ~ 7 - 5116 - 1954 -9
* £ ffF LM 0 O L OREE D - Bl - S50
B — e - 2012—2013 IV, (DF326.12

B EFE AT Kk

BEE (T BEREFSHREZUBMALHEF)
Rk fAF M4 MAHR H W FEE
FF ARZ HEZE BEF Kok ik
EFH ZRF R AsmE AR Kk
BEF HERW ALiE FIE EHNZ NED
MEL BEE KB K R R B RSX
FFF %% B A sk HbE GEE

I REAS P ST 1P ST (2004) 5 289650

WEMM s R

fEM REE RED % A FhR Lkw o
AAR # W & a@ A & % E WO R PEE AR R

EEAE SRS )S?ﬁ'ﬁ. &1}-,[*, ‘ﬁ‘i\nﬂ EX'Y: ] ) .|l',',".|.‘.|"f'r\'.-3|}1. I\“ L Jlﬂiﬂ-_. .llllJNI o
] i (010382109194 ( HEHL (010 K21 09702 B iTEE)
B *iﬁ-ﬁﬁ “ . CONO NS0 T0R T3 I3 A
WRAR AT k#k BEH EZHNE MED BOK o,
M4l % A FEF XAL # M sEk L
a5 H ® » .\'}’?l (]
¥ #1126 TF
¥ it BEEEHE )5 T R & ¥O20049F 12 JISE 0 R 2004 E 12 )AL BCEDEY
E #r 26800 7T
EREE SAT BEARETH - W%

EERERARESER, KHATRERS 5HH

57



B KRR =B AR R HIRATE AL

v [ MR 22 [ BRSSHT 4 BT AR 1 3 T2
R BN BT 2

7 : _“BRRAEM AR B 5 BOIREAR ™ 61357 F A

ZJi: BiEARN K EERE

R4 o O AR BERHTE T BOR RF R AR 7, EAR
NIk Bt O JSTI ST BT  BRSAE Pk 55 5 IR A ™ [ A 1 7 0 P AR

b A 2 Bt R O % B A PR 3 B AL fR) B T K/ B .

2015 4F 1 F 1 HZE 2015 4F 12 A 31 H. Z G788 #R# R 3

BATS . AHRRIORHE B m MR B 9, KRR 1-2 58, HP

SCLR I 1§, AT KMIRHITE 3% A A BT i A % 122 3% 51

R [ B A A O B R ML A2 e BRIAT S BT R B AR
“RRIAEYIREE SWCREAR” BIFTHIBNE TE X

58



B KRR =B AR R

HIRATE AL

I i B

Ak A AR« AR SRR BRI ST A A, TR
FELVRF Y 1R 2% 5 0 PR X TR BT A R G LR . 2R
2 B b RO AR ROARHE ) S EE I T, BRI T B R
. JRUREST TS 45 AT, WEY A 90 Jo/mT, 2010-2015 AE Rt
1Bt 3200 w, FER 7 T/ AT, BRRER RN 1296 71
TC. FFULIEH.

e S UE A

PLIL T A2k J51 T 2009-2015 4 5 g folk %25 BRRIF ST 45 ik
BHLTh <2 757, FEMORTIRRD “WAE 7 57 NIRCAES Y s
G K B AT, A2 BT m R R T R AR R . G
TRt — BB R —HARR S R s P — T KRR Pl
FHEAE B, 6 R asva k) TRLE 1.5 JT, FM™ 50 2
JUIERE €7 T2 ) AR 100 Joil 8, R AR ® 675 Ji G,

WA T REMLTEE . M E RS, ke,

IEREEE A &
POl Ry

Zew Tpiiy £

HES N IE B

B EL AR b R 22 48 -5 380 g A e KR BRI 5 £ FERRIR
77 JBR B T8 % BT i b 3 e 5 e L BRGNP 5
AT ST AE, M AR, RBEAR R, SChBIRRXE
Teak 3 R AR AR, R B R AR AR AT, B ATHE 0k 40 27,
[E) 5 A 24 A7 90 TE, 2010-2015 4 B IR 3800 . R
R T T/ 45T, B AR 140. 6 5T, FRUKIE .

FHES N H UL B

AR BARNY Sy 22 1 il L5 ol g A b K22 BRI T BT 5 1, 7EDUR T
7 BB B FF 2 R it 5 | 5 U 2 e = B A g e R S A B
AHET SRR, s SR S RRIEFE . E RSB, BT 5

IE HBEBR A WO, A5 K ) B d i e R AR R R,
JPRACHE IR S 35 0 i UR ™ ST 66 40 )T,
i, 2010-2015 {EZ il HE/ 2500 £ 7, IR T T/ 40T, BRACE
it A28 123.8 7T, FRILIEM.

WE A 110 78/

DA
o B T %
LOEB) j

—Hot§ ‘&Q‘_{g gli/

A% AL SC SR AT N Ik B AR

59




B KRR =B AR R HIRATE AL

// » P \\\
#i 2 E b
Rt %
%ﬁzoxfﬁ;ﬂswﬁ»% hE 25 H
B 4. FARMIE, AR

W b K 2k

g\\ 20 -24& 3R M 4

LA AU BTTRIR “2015 F R AWK FHTAB=4

,? c ?ﬁ;ﬁﬁ:‘%@w:y{@ﬁ
.s ’
& REIEDPD 3

| thth [n]F:
2014 4R FE-2015 4EFEAFBRN T4 T30
¥ RIEUE, VA k.

D g

(4
C"V%r{a}’-‘& LS =

BB S A X R EZRER “2014 SFBE-2015 FRERERMFHEETIH”

60



B KRR =B AR R

HIRATE AL

2009-2015 573 [5 BT B B R at SRS DUiC &

ko
‘*ti

| e Mg By =
8| wa 1 A BTty R A Q0% kg B E
i 18307468101 tﬁuﬁmzmwmnm&ummﬁ
V| # R (200609 | 200906 | PEREAM | |3grignmy | B8 | o iursy ot Q"‘:\ TJ“
2 [ & % | 2006-09 [ 2009-06 WiT— ey 13467548238 | 38068838 | M TRUESHERMMRIG S HE b R ,’*-,
3| A | 200709 | 201006 | AEEIRT L 13975190144 | 4954015 | JET Ho R A R 25 Akt BB ﬁmm{ ﬁﬁ&ﬁ&:x
4 | | 200700 201206 | TEMET—IGE | 13548642895 | 190181070 | LT EAREEMWRASRTHNMERRSR | FAEE
5 | B % | 2008-09 |2011-06 | HHTHHALA AR AL | 13919334749 | 151497586 | A [ 24 R0 A (G0 AT A - 8 480 R e B e, MR
6 | I'##F | 2009-08 | 2012-06 HILEN AR 18211437929 | 309214519 | A5 A b Rl 0 B dbl i 2 i) AU i+
7 | HiEH | 200908 | 2012-06 d 13617317280 | 360660726 | MIARFIEE MR HEMAEIER > MEAMEE | WIS, LSRR
8 | WEEM | 2009409 | (EER | #IRERARTRLFEE | 13017186153 | 6345861 | R (2012 1 AHD -,
9 | E&E | 201009 | 2013-06 | AESET—IGH 18229781717 | 178507871 | 2=k Rk A4 (R LA 52 PR+
10 | ATE | 201009 | 201306 Hikis+ 13786110811 | 453441449 | SRR oI ARRE S HEEF 4t kA B 0 5 et +
1|96 & | 201009 | 201306 | HEMTBACAG] | 13875567320 | 349632597 :jgiumﬁmﬁﬂﬂ%ﬁmmr‘”&#ﬂﬁm Ll ey
12 | # 4 | 200109 | 2014-06 | sEllREAF—E#E | 13217412413 | 353370336 | AERR L4 R IERTAE R 1R A M e R
13 | 301G | 201109 | 2014-06 |  Be g —ir 13190602361 | 372599603 | A ZhMLd S e S B A TR Ao R Rt
14 | BFHE | 2011-09 | 2015-06 | RLHEIAR 15874552280 | 306563938 : ﬁmﬂ IAETRRREMANES oK s+
15| B | 201109 | 201406 14229990495 | S63846656 Exggmﬁﬁmmﬁﬁ&ﬁmﬂﬁ'—jﬁmiz fraE+
16 | ¥ i | 2012-09 | 2015-06 15873110585 | 380567401 | % HEALALAZ Ty bIEET 5T i
17 | #heEl | 2013-09 | 4EEH L R 15907363966 | 992091902 | R AR{L HEAD AR ST s+
18 | #dle | 2013-09 | 2015-06 18874143740 | 1158055509 | 0 MEFR AL~ AL KO T R ETHE A ik A1 BB Gl Sk TR
19 | A5 | 200309 | ik ikt 13786110811 | 453441449 | *SHEMIHAEMH AL R JUHLBTS (B152) (B Ed e
20| F & | 200307 | &£ Foob B ENL R | 18684765543 | 724863563 | A5 T R AN LU BHFASHEARWTR (&) A4, 2004 FER
n @ w| oe0s | g | sesmebmsan | 139260618 | 314041085 ﬁ:mmm&mwwmmum RIF A, BT
22 | wjkkh | 2014-09 | fEik 13055196323 | 422721493 | *SHiibmS o . 2 0E B OUiE T i RS AR
23 | i | 200400 | i 18692253050 | 422372685 | *SHEERTEIREE A U ki, R
24 | %% | 200509 | ik 15576631741 | 609808394 | ASIAHEM PR 40 Cd MOWEMC Y MRS | R4 REEEE L, 2014 ik
25 | 96 | 201509 | £EL HEA 1174 R4 7] 13875567320 | 349632597 | N6 B ifh REUREE 200 20 B B IR o LB+, i REEE

2009-2015 4, fiE[HEHRILBRELINRA 16 A, BWEENEE 4N, BEESA

2009-2015 44 F W HARRE IR A ERB UL A

61



B KRR =B AR R HIRATE AL

__—"'

Bast Fiber Crops Nutrition and Fertll|za|1]:5\cq)’zrjﬁ

B BHREE S SO BEERF ZEE EAEE BRESH TXFE5 FEXEE &HERE 6k

| [eeEwmes = @ #x

FIRSHH [ wmE |

o EEIEEEEIEE

EHEHS

Wi s RS AT A= WA

. BOEL LAY RER B E R % fEM s & . 2ERbSTIEE
« ERTHEREVEEESITEYS N . SERSHTHRE
o TRRERE— “REETH" STHREE %\___‘ . 2ERFEHENERE
o SITEAHTEERERER (G W o SERAEENEE
o GRET A AT ’-,\ a4 r—fi!.‘*\‘ v SERETEHEE
o 0UFERTFEAERETER T ”*Q\TZJ’ o FECEEANES
o RATERESE S ERERS § i - o BESSERSEE
o S8R TRORIDETEE I N v BRI
. E-EYEEERGETEEE b ' '”"‘ . TR

-_"; g \’\

+ IH+The Alpina GstaadiBiE TFHLE ) ,
o BREER ARl B 4 :‘:i“ = n: s k@ f{]"&ﬁ?&?ﬁ 2 &
Eh LR
< : i: R
X FARANEHTEETES" RRESRATHER o THEEIE, ROFE  RREW .
. ==
» hERNREXAESESE ;E%§§&§§ .
» RRPRERESEAET .. y ;Ezzzg;zzggfig*
2 2 - A =
. E;ziizg:;:%::i“ o EEEEMREEAE B A BT
¢ WERIAPSETRERS..
- g BRI BETH & g b
2y
r AL S AR JR
P
PSR EXEERETS . é + GEGEEREFER1SHBE
* Amberse SHHAT MBI ; o PSS BINERSRETE.

I8 P AR bR 225 RATE 5T S A SR 2 81 70 B BR SR AR s 57 5 B AE Y

= A SRR

62

2015 “FERATREA R A5 B K ICHR 1000 £ 42
i & 100 A LA B




B KRR =B AR R HIRATE AL

A HH M B B KRR 2R b 3 R 4K
RTBCRL KA RN (EE% . 8
i BRFHPESR . #3nT5 . P M), R
HRBRA . BT HIfE, EE
wwx ] 2015 FEREUEEREERAE
<AL BB T R I R 25 3l . BUASHY
EEAME. RArEEhERER
% BRFHVOSR#HIX . REE LR,
FAM 18 WA B S gm B .

“BRRAEWE IF 5 T L B 7

(www.fibercrops.com) #HAts7F#F,




