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Ice-core researchers hope to chill out
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A lakeful of trouble

& XD

Nature Vol.460(321-323)/ 16 July 2009

KEDNADBITAATIN

TI7YURDFTMZIERKEDHANEEN TV S, UHN LS. EDHADI=HIZZ OMISERTH S ERIEHICMED 5 EDIC
o TWd, $EASISRISTICHAZIRSHLU THRAYT 5 C EIE0TREL D=5 5D Anjali Nayar " EMERE T 5,

2001 &6 bh353L9225, IVIR
FHME (DRC) TlEF. Z—7J>3dK
LDEENFLTEBLTWEZ, ARO
AKOMSEEEAZEEYD, BOIY™
[CWekLZERSFERE®-DE,
UTHRIFT2002F 1 B 17H. &5&5
LOENAEIICTELERITEHNSAEHNR
nkLfe, AaRElLoNEEALDK
SCLRUBEASTEEL, RLZERFHAH .
AVIY GV RDOFEEME R L EIBHES
B, OvmEtaEgTIer, ’ICE.
BERGFTHOZEETEHS. £33
EUB o e KEKIABBBICHIEYF
THEDEES

26

CDEATI00 AN EAmZETZEL L.
BLZ 30 FANRERBTOREL, F
THMER>IEALHHERDZEELTEH
Mo e E—DBEIZFAN. F 7D FED
eofze UL, F7HZzNERKICERER
MBATWZ, ZORPHEHEO RIS
[F. 300 ZAFOA-NILOZBEILKE
EO0IMAFOA-RNILDAIOHAEEN
TW3, E2ERMBIREANST S (2L
T3 EVTHAEANRILINNIE.
HROKREEEHF|ETRIIN. 74
METESTH 200 FAD@MMEDOND
BNNHBDIZ. L. ZDIRATZE
BT 2DFHLL, BTFainhoRiE

EBRBNZOMICDOVWTHELTWVNB A,
FTMEZZICEFNZIHRIBICEITZE
BEREELHBUDELL BRAED
BREGRZOMNCDOVTIE. SDECH
EHAVENTWS,
FTMCEFRFNGRIRENRAENS
2, BEFISEMICE-> TS,
KB T AATWVWDAY > [EF] B EH
=<, IVIREHMEYF T HEHAT
BT 2L Y ERIELTTRB D I XL
F—RHESLT. TEMOEVEGL] A
BFE->TWVBDZ, ZOERWS|IZ8EFEE
RILICHEE TS, SEFEEFEICAY > Z
oW EFBROTHY, AT

© 2009 NPG Nature Asia-Pacific. All rights reserved


http://www.nature.com/doifinder/10.1038/460321a

DRI E L TVWARIZE EEE LTV
PELHD, INEDBEEZIHITDS
AEBE. ARKRETBEFIHRIAKREESY
DIRAIHEARBIEREFITEEFRLTV
BN, —EOHREE. XY HmEETE
(L& THROFEERENEL T NITIEZE.
SEVESEBRIGIKTICHRBNE LN
WEBIRLTWS,
FeniFamtkRBoARERET OV
RO 1 DEVSTVWVWTLLED, Afi%E
ESEAKEOREEERIT S EARIC.
BAZLDENEET DAL ICHETESZD
T EIVAHVAERE KA. 7F—/\—)
THE YRR Z AR (CH# B George
Kling (FW\W>, TfzfzL. L7020
MELLITONIZES, TIH L,

825 & 1 < [lRA
T7VADKMBFTTE. HREEHICL>
TT7VAKEND KD ERAICTIFH
MNTHY., FTHEZORICAET .
CORHBETDEER(CL-T. BRLE
aNFELEFoN, ZChoREINEZ
BIERFZDFTHOELZAAFHLTW
%, _BIbRFDO—BIFMEICL>TAY
UNAEEN, . REBKICEEND
BHRUHOME CI>TaBINd s
TEAYUNERLTVDS (HEER).
FTHARBIEIALEINE VDO DE
[C73>TWB, REIIAKEZH., ZOT
[CEFEPHELHEDRTVKDEHV
<OMNER-TWVD, KFERK 50 ~ 80 A—
NMLUTTIIBEERIRES DY, BRLT
WBZEERFRPAY Y DREFKREE
£(CEMLTVL %, RBOKGLECE
NH2IHEBEAMITECWUEDZEFE
O ZDH. BRLIEINSDH R
HIEICEALIADENTWS,
FTHADOERIE. HMITABELTV
BHRACDODVWTHTFFI NS> TV
M. ZTNAERIZEFEBLTVEDS
oo ZTARIEH 1984 F(C, AXIL—2D
N X—HEBT. WD KR
DIEH(CLY 37 ADFET L, ZLT2

KE FDBE

www.nature.com/naturedigest NEWS FEATURE

FTHORE(CT2E->TVBDBEFARNKAICTEE TN BHEAADBHBRICETSETNBIESS.,

FB FLLHAXII =D A N5 0.3
~1IAAFOA-NLOZBILRFH R
MNEHL. 1700 AMENZEBIELT.
Kling (3. #REHKEOBERE(C
ZFESANIEABF—LICMH>T
Wiz, TamigaRTIATHEY., LYI(C
FHTBEOFDIREHAELD>TVEL
fz) &5E9, Kling [3ZDRIEICZA X
EHANTWIED, HKkERBOIE LHNIEF
LLTwanore, ME4FE. COMRDE
[CHRBEANBATWDZEEZZTHAS
BHh-TeDTY ) ERIFVD,
FAECLIH>T ZFRHDOREKITET
AN ZBIERFNBIRESEN ST
CED, FTMERKRICEBAKRDKE
THRENBBUEFERNTW 2 E
HHIBEL Tz, Kling &, #BUI(ICE>TZ
FZHRDKDBHANTEIN, H %
EECETCKENERLIEZDREEERT
W32, zhzE->hFIc—BoEERG
MEFE oz, KRN LR U TKEIEL A
& BEDETR YN OOIILIEEIR

s BEEERK

Ve
- —RLOATZ
ﬁﬁﬁﬁ#mxaﬁg%

“wmRFEE

ﬁ;ﬂ]‘l’il’?j\CHi(}g\/)

WreEEDLSIC. ZBbikFNBHETE
LI TRANEL D, ERTZ50E(E
BBEOKE—HKICEIETI EIF. 25U
KHSEA I AER>THD &I
W, BEHEGAIERHNEIZDTH D,
COIRK(FHAAKEH (limnic eruption)
sLlEnzs,
ZBERRIEILIWVELEEAATV
e, EHEEEFHEZ EDKDCEAY.
ZAZENS 26 FOA-NILEDHFE%
BEoTIRTOEMEERFRSI L, %
DWEDHFWDAETEC, RIFEELS
F. AROKEBHETCHNENZED1D
DHELT, FTHOIRIFMEELD
" RIGLIEHTZDTH B,

MICHTER

SETDECE. FTHTBEITHKIRE
MBo e &EVWSEEMEE RV, LA L.
WMEODTZVINAMACRERBOBEICER
DBEVBNREHZ NG, B2 5000
FOBICZESUIEAREHINEEIH - 1o

27

© 2009 NPG Nature Asia-Pacific. All rights reserved



ZEMSHADNE . TG A4 8
® 3000 EU EHY, —FRBOKEE
D350 BEBRBHAEEZATUVS, F
THORDE - AZHERUKAONRE
LTW3, ¥ 7834 2HOBERLT
BREWofzECATY ) &Kling WD,
LAL. REBETZOBOAKENES
ZURVICDVTORENLBHR—RRE.
FREBSNTVRV,

2A ZERAEFRAA (FEawag ; H R
=1 /\7/,) @ Martin Schmid (Z.
1974 EICHESNEAZEEL, 2004
FECOAbNEBRENLBRAE Ho. B
E 30 ERTHFITHMOAY VEEIF 15 ~
20% ML, ZEERFEREIF 10%HE
MLizzEnbmr>TWVB, £ET. L
COEBHFETIE FTHIE 21 e h
([CHZEFRECHY, —FHERR
(T, BaoEBEEINEEFTERBEEN
RCBIREEN B B.

BE. FTHARTHRBEARES WV
D [FHKR 330 A—NLFHET. TDiIY
Tld. ARGEMREDKNS5% (28
EREMN 10%. A9 M 45%) REK
[BEFRAATVS, XIVEHIEDK
H¥HEEOTHY. TLEBIRELUK
[BEFECKVOT, BHUZRZICEARS
<hhbB, LHL. Schmid (LN,
KEENRIZRAHFFEVEND, £
FILEITICENIE. BMC. HRHAEL
BIIRAATVRKERBA TIERCHLOL
EHA 1 ERCNE PeEANEESIN
TUESTREMREHYSS, 272 2002
FEDNILENTE, BEHNHZDE K
BRETELAISZEEHBY., HORE
HREFEACHEEZZTT, TERED
FERENE. (53T, BEURA
ZADEEMNRIBLSBAREBENE
CHREUEMBEVNTT., LREEREI
FTHTES OBV EFRVEEAR]
& Schmid,

L. FRUBZKRE (419070 5
vILy) oXLFEHFET, BEBFICIY
JRFHME-—53> TUBADO B

28

BEEFTEZ/ER LTS Dario Tedesco
[F. FTHOMETEANR D ATHEN
B E5ED, Tedesco [FF 7T HDAKE
HEMR=ZTo>THEY., ALUEDRIRE
BbonzMEEREEE R DT,
COIIIE. EFHDVLDOHDIKRE
HEd3, 2002 F0=_—>3>T1LmE
KOS, FTHHSHLITHAEFOA—
IOMBOEAEICERDOHFLVRITE
NTEl, CNESDHRFENSTENHTE
AElF. ARNCE -3 dAd
DBEEHOEDEFRB->TVE ' 2ED
5. CORXFICFTITREEFIHN DM
HY. ZOIEVWKDOHOHHD RITEHEUT
WBHABEENEZAOND, TZ—Z0>3
WIEEEEATEZTLED, BB IEE
KDIFETTY ) & Tedesco [FL 3,
Tedesco MF T H T2l EHN S,
BEOEMINL ON D, F7HIICE
MBENDELLEESDHY. TNEN
DRBEXNROERCIEREEL >TWV
37, FTHONXEROAICHEIHT/H
ZlZ. HEHSHITHN 12 A=NLTFTHE
HRADRBRENEW, h7 /TEHNES
niE. ZFH0 RT3 BUED
AZANBHEINZEEZEND,
MRELHEFIBRKESZERT DD
[CHETHOHREZERITDIENEER
EEZTHY., £Fo. EORK[MHEKTE
ZOULIEEEZFBRSICEDLOIELTV
%, 60 LAFOA=NLDAY AT,
IYIRFHMBEEIL DO AHMEREED
ClEROBEIXIIFT—FECEFET
MITBDE, TRILF—FEICHDILY
VAICESTREGFICHANTHY., F
THEIREOREEEAGEICHVTIE
BICEERGFEEEG>TWVWS,
FTRONSDAY B EFTATT7EL
THLVLWEDTIERW, ILT7>FDE—)L
a3, BEAMBICYWEZZETA0 £
[Chiz>2T. COHODAY > THRAZ—%
TWTWz, ULh L. X9z FEoIoRKE
[CXNTHEENRLEOIFEFICHE>TR
RCFEZZBEDT, ZNICEILTS

NEWS FEATURE NATURE DIGEST | VOL 6 | OCTOBER 2009

MNBUARICZELCERCEE—FERL
TW3, 2005 FLUEE. M 604 (ZDIF
EhENBATRE) A FTHOF AR
BWICILD VA BFIC 7 70—-F L CEE
ECILTIUIDIRILE— - KER - A
REEAETH B Albert Butare (559

WA FREC, Bt LTHEALT DY
RDDAYUIREEZS DDEFIPE
TRV THY, ZOH(CF. Za—
IV AR ZEZELIRILF -
ContourGlobal # & @ B T #& (F 1 7=,
100 AAH 7w NT 32500 ARIL (59
309 M ; 1 RJL= 95 MHiaH) &£\>2
WEFENTWVB, T5(C5FE6 BICIE.
IO FEDYTRFHAME G, F7#H
535(2 200 XA Ty My ERENT 2H1 2
neERRARTEZEHREXLUL,

AT VMO BENAE G, EARM(C
I, FERBEEST. HADEBFHK
DEANFEBCNATEZEZTEVNDIED
2. FTNBKRYTT HEDKD—
T, AZANBIRECH->TRIAZFER
LB Z<EWKEDEWVWEFE TRV EF
%, TOHERF. ROTHEEDGLTESR
AR CE>TEKNNATRERL LTS
Nz, COMEEEE. GETIZEK
BREZEVWZS.

AU ([FZBERFRICHATKITAT
[C<K, EleriaeEas, fuasdoTz X
FUHRENATREBE>TELFEFTLER
L. REDLO[CRESIND, RBREL.
ZBAERFRDTELSABITANTEEFFR
SINTKZEESWNEBTEINTH B,

ZR2MOBERANSITNIE. ZBIKRE
EBMEHLUT. ARIRELIEKZZRTHOR
BAREE, BKOFEHZIEITEER
<EBEMEZEA5EKling lFVWs, LA,
“BIERREZRELCKEELGTE
BlCEEFWITLLLED, TKBD TED
FREWKDBEEZFISEIIDT, P
DIz<HWFEBAR] ERIFVS, DR
REDOKIZFIFE, ARKRTBRICKREBA
RUTHEARLKRBLERLEEZISNDH,
ZFNICEEXGERINND. TDTZH

© 2009 NPG Nature Asia-Pacific. All rights reserved



www.nature.com/naturedigest

Kling 3. —B{bkFBREBKFCHRFS
U2 EBmERERELTNDS,

FED*T?

HMEMEBEZET, RAVYDOYILICK
HEBL DT ILY > h&H. Physik-
Design-Technology # ® EX & & T & 3
Klaus Tietze ([C&NIE. F 7D 281k
RERBEFIOFHLYI%RULDOET
mmuTHY, IZTBIERFZZOFFIC
LTHELDIF. BARRELVTIERCHER
T EVWD, ®IF. AF EZBbikER
OWMAZTEZRTREIHL. HRKE
LIe KEHOEERHRERBED LICR
BlE. AYVEREEHDETBVEL
T. COAEEBIHERELTVS,

LD U, Schmid FCDERZEEH(CB-
TWd, ARERSULIEREKICEEND K
BERNHOLECRFBEEEN TR L
EZSNBZNGTE,

RMZEEOETERRDOBENNG H
D, FICARMEEMCEIRBEARNS
WV, 2DTzeh. AELENSKEDIARE
REDEEFF->FILTVRL, INET
DETH. A AHTYNDZERE (KP &
KlENB) 1 DOHFHIEEMICHKEL T,
IOV DREBIFBICBEAEZHEBLTL
3. WK EYIL—T (Rwandan
Investment Group) &£W3S. €51 D0
TIW—=THEETZ 3.6 AHTvhD 70O
TJIVNTIE FEFE REHBTED
BREFTCEEHRBILATLETZ, 2D
EWIE. BEIEZED. FIREISER
EMVoziERELATVS,

RRESSCHEMCLTVZDH, B
ERRMEDONIICTHD, FTHOHR
TREOBRE LAV ZREZEEDSS
AAND. BRE. A9 HmEBT7O o
[EMD D> TVWBDTH B,

BIZE I+ KE (77> 2R)
ERIMIEE L 29 IE % E O Michel
Halbwachs (&, 20 FE(Ch > TZF R
MEFTHOMBETV, REGILT >
SRETI)—TDTOY 1o N THEERE

-

B—% 2002 F 1 BICZ—5d JRUASEHLLBERFTHICRNAALD, #KIERZS]

FRITFEDRSICIIELLGD Tz, LHL. ROBEATRESBZDDMSIL,

EHoTCWD, |, F7MICETZIN
FTCOBRDOMRFHEORIZICIFH
59, CULAMERICEI>THRDZ LM
HIRIC DWW TR L DEEGMBEBTZI &
MTEE, EFET.

Tietze (. M+ FEOHRENH>T T+
THO2EENDOHA>TWVWD ] DEOR
2EDHC, AYUHHTIOS T NEE
LIBERNHBERRTND, REFFE
THZMET — L) [CHHh35&E0LTHEY.
BEREHRLTVWBEZAT,

L. EHhoRZEESE. HRDY
20 FHEZE LTV AR REHDEEE R DA
SUHMEEETEHLCLT, FTHOERS
ENBNINBZHBEEN DD EBIRT 2.
FTMALD 200 AAERICE>TRA
DFIEED, BHRTEHNITHATLEDH
BELNnAWnE, Tedesco [TV, HIEA
0% L Nl T N > S SR SN
FCNEFRTOBRIEL FAOBEKRER
WDTY EfFFNRTE,

FSOIRTIE. #EMDEEEICESEL
T HABHNENEIBVWEHLSEEYES
TWBHRICBITWET ) &Kling [FWLWS,
G, ERFPITPEARBEREEE (CTEH
TREBREF—LLCMH>T. FTHDOAS
VHHBEDIL—ILEDELTWS, 2D
F—ATIlE. BMOEBENLTINTD
7OV EERL. ZS5UERNS
ERNGEFREAANBRENESND L
SELIZVWEBZTVWS, BEZEET
BDABEBEEF v ITBZABIERLT
HBBINETY ) EFIEVD, 6 AchE F—
LFEROE—BEfREHEKXLL. NG
WOV ELUCIYITRERMEDES
T. 525, FEWMILHTVWSBIZAD,

AU FEBERBCEFTHORE
BEEOHBDZECBBETEN. RzLT
KEOBREMERSINDHEDIH (FK
RELTRERATH 2. HRAIRESTEHH
NEBOLZEECEDEISBEERERIFT
MNMIEECEDMSIRW,

RKEEZEBRLLSELTHE., REEHED
FIEHAEHEVWER Y, xS HE
HOFCEZBVWEREH . R, 3
YOREHMEOREZA AN OO
7 DODMEBERERDDE 4 D& ML,
NEENZ—ST> T LOBANE T
TEHIENELLGH>TWVWD, Tz, B
BHB [CENE TR > Z BRI T,
A+AANEDHERNELTVS,

dvmaoAdlG. 2002&FE0=—>3
YOWWBADEENSFEFIM/OMTE
120 BAICENEDA>TWVWS, FIATE
LtV SEHIICEE B TUNEND
LHEGV. TOLLIIREDOEANTHE
HUTEBAERASIESNTVWD, BEs
VRRLENTTHOAY VERE K-
THE->TVWBE—AT. BRIF. ALER
BRHERKIRFDBIEMED & 28 (CER
WEENT, BEIEAENTICVBDT,
(fhE&F R) [ |

Anjali Nayar (&, Nature (C58% & < EIZBIRMRt
> —DRRIAR A,

1. Tedesco, D.etal. J. Geophys. Res. 112,B09202 (2007).

2. Tassi, F. et al. Geochem. Geophys. Geosyst. 10, Q02005
(2009).

3. Kling, G. W.etal. Science 236,169-175 (1987).

4. Haberyan, K. A. & Hecky, R. E. Palaeogeogr.Palaeoclimatol.
Palaeoecol. 61,169-197 (1987).

5. Schmid, M., Halbwachs, M., Wehrli, B. & Wiiest, A.
Geochem. Geophys. Geosyst. 6, Q07009 (2005).

6. Schmid, M.etal. Acta Vulcanologica14/15,115-122 (2003).

7. Lorke, A., Tietze, K., Halbwachs, M. & Wuest, A. Limnol.
Oceanogr.49,778-783(2004).

29

© 2009 NPG Nature Asia-Pacific. All rights reserved

o4q4%— /770



NEWS & VIEWS

NATURE DIGEST | VOL 6 | OCTOBER 2009

30

fRaE

Three birds with one stone
— A= — pb3 D=7k

Franck Toledo & Boris Bardot
Nature Vol.460(466-467)/23 July 2009
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2 IEa— F{ES T miRNA (&, WFBHOBEEFRHICE T2
HOHBATTHD, HBAIEEG L T3 2 & %2R
HiEHEE02953 % mRNA X, ¥ X2 BE%2a—FT
%A vty Yr—RNA (MRNA) (LRI SRS &
LC. mRNA OREWZBE TS EZD, 7N I7EANOH
REHELZDLT, ZOY N I2EORBREZEBIE S,
AL 72 miRNA X, XD XS %HifET 222070k v
FRINZ K> TERT %, 3 miRNA BB O—REG R
¥ (pri-miRNA) 25, "x & A O%H% 3 % Drosha v+
rsazaty—EERICX o TS TA7T EV R
A& (pre-miRNA) 28T &, KIZ Z D pre-miRNA 23 Hl o Tix
EHy DREZRTZ Y82 G Dicer iz kb 7atvsy v %
ZAF T, KL 72 miRNA 23 TE H3%5,

t F OPAMINETIE miRNA 2SAHPHIC 72 > THA LT
W3 ZEDBEN, FITHALSIX, 25 LA, E
EHIHIAR Tl &, mRNA 270Xy v 73238 082
ok OMICEREN 2EEESFET 2 2 L 2BKET 2
DTRBWPEEZ, TNETOMED? ST, p53 &
miRNA ORNICEIEM S H 2 L ldb o Tk, ZiLiE,
p53 2P miRNA EET-7 7SV =D 1 DTH% miR-34 7 »
SV —DEFEZEEEML, 7R P =2 ElEEHET S
miRNA OFEAEZHL ENVWS T ETHB ", ket 2 i3s
[, DNA 238#% %2 \F % &, pb53 7% Drosha ¥ &k & HH.
B L T, —#£D pri-miRNA 73 pre-miRNA N7 0t & v
TENZDERMTEEZADITL, 512, pb3 ichlffizi
B2ZOHLVAFTITY —D miRNA %z 6 RO, Zho
@ miRNA O ZnZiz A cRElIc g2 &, fl
R E PR T T2 &b, 2OF—F1F
miRNA OBEFFIIC X 2D DL, LD EMNAREETT
1. p531C X 2EEED miRNA OPEZ D745 H3 6 binHH L 7
AR, PUEBIEICFS L T0 EHENITE 2,

$ K75 ° ik, p53 @ DNA & F A « > 1% Drosha &
WMHEMEHT 27201 ETHZ &R, 8Z 5L pb3 H
Drosha # & ® p68 RNAANY A —FRHRFICHET 2
EERLTWVDS, 51X, pb3 D DNAFEA KA ¢ gk
U7z, pb3 DHGIEHEZ KDY 2 3FED I Ak v AR
73, Drosha i & % primiRNA © 7t v 7 2 KRS ¥
52 REDTRE, 22T, Z¥Mp53 & pri-miRNA &
Drosha &% v X 2 E O BN ZIET S €2 DTl
o tEzil, oI, ZEM P53 B p68 LA T 3
. p68 & Drosha AR DOFEGRWTFons Z & %R
TE25F—bHb, BIRENT L1, b MEEICEEET
A 5135 R175H % R273H 72 & O %5 ¥4 p53 1%, Drosha
O T EBHL TWE D, FNICLPASNRNER
K C135Y (%, Drosha IZi#zKIFXH0nES5THS %, b
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b B IR BN e 28 B p53 O BT &, 2 D8 BN
Drosha itk KIF T B O R E X oz, WHBIBEGRY S
BIE SR ESICTHANBICTIZ, 1EFD DRI p53 D%
HHED DN H B35,

RYUAPSHRBOEN TS HE ARG 1o kg, R
p53 DI, BEEIHIA 1 & U CoER 22 Rko T
2720 THL, RPAREZTHLHERLTVW2H00H 3,
72 5% p53 23 pri-miRNA & Drosha #&k4 > 78 28 O
HEHZEMSETH2DTIEEVWRENS, RSO
il ik, CNETPRLIN TR, R p53 A3
ARBIER I THEEPFET 2 HHEEZ RRT2H0DE,
OHRZBEDONE " ERAETIE, £ FOHATIE, p53
D DNAFEG R A A VIS EZ KIFTARD, 1 EI2320
[ GBI FT R 2 5.2 . FEWIC Thy FRU w2y &
BHERTLESDREEEZONS, 3 DODEEINHIHEE &
F. BEE T ORI, BEIHREE Y R b= 20,
—#ED miRNA 7k 7 TcHz (¥1),

ZZCHEICRZDIE, SRS HE L BEICB W T
p53 IZ Kk > T LAl Z 1% miRNA DFisinzE, 3XTH
SMICTBIERESS, 25T 52T, EDBETHEDMD
BERED T S N TUEBERMEE S N2 DDIC DN T, T8
DOP/ENDZEEZSND, pb3 7 7 2 Y —DHID Y VX
I8 TH 5 p63 1k, MEDENEMNLIC BT 5 DNA HBIFIEE D
FEARMERTZ RN THS T, #RZEIE, ZHUZOD
TIFFAXRTO AR, p63 234 T mRNA D 7at > v
JaHHIL T 208 500h RWCERFEOIETH 5,

TP53 1% 9 B D mRNA IZHIG S, b FOBATIZZ
NSO 2 HMEZI TN S, cnoofEo R
7% DMGREYD, TXTREIETY VS VEANFRE NS D
DESIPICONTIE, FEAEDRPSTOEN, LrL, &
NS5O mRNA 232 — R4 %% 2 828 IE, p53 ® DNA %
BERAALVOREDZEATVNBIETTHD, LEBoT,
miRNA 7’a & ¥ > 7 OflfEIc 53 2 i1 %2 2 T\ 3 1
FTHB, . po3 HHED VWL DD DBIE I — K%
M (SNP) 3ROz 2 & T, EhiE—Bt e Ec o7,
B Z 13, EE 2 ps3 HFEKN 22— K42 MDM2 D70 € —
% —I2% % SNP &, p53 Bx£{L&¥ T, FrElEgost
RV AHE RO BHEEERICBELIET ", 2o
SNP 1% p53 DEZZLI¥TED, miIRNAD 7wy v
ICH B E L Z TOWDAREEE N, 2OZ &6, b HE
FIAIZIEZ miRNA @ 7’8t > v RO EBPFET 2 &%
26N, THIZKD, BAFHEDMEMPHE, PRICAGN
BIANEZEBIMNCHITE 2000 Lz,

P53 DL L EZ 6N 2HDIEMZODOHD | ks
MO 7B ° 12, DNA R A ISR T 2 o s
VWS ERZ T, MEED D, BEAM p53 H3p68 RNA
ANV B —EHFD Drosha HEEHRANDFEG#ZHETZ &%

p53 DNAREA RAT> I

Bcl27731)— ‘ Droshat2 &1k
I INVEICHES DNAKES FUINVHETHES

& WK
l lpri-miRNA lgwwg

TRN=S 2B PS3DIBNELT  iRNAD A
53 NOED DEAL m 2

e ¢ l

miR-34 miR-16-1, miR-143
!

7*#—91~\\\\\*‘/////H@%%%¢

FEZDINH

1 p53M3DDHESILEE. DNAKARAIYFp530ITER
FECHY. ZZC3DDFMERKENEHLo>TWS, E£—I(C. DNA
CHAELTENEEF (MR-34BEFI77IV—1E) =FEML
L. ZRN=Z20MRARFELES ST, FZTIC. IhIVRY
TTBc277I)—DHVNVEEMBEERALTTRN =R ZRT,
ZUTE=I(C. Drosha8&&DYN\VEEHRBEFBLT—8OD
MIRNAD 7Ot >0 % RETSD, O MIRNAB(CIF. MAaETE
ZIMHITZ MiR-16-1 P mMiR-143 A SFNB. chDHAICHEN
Bp53ZEDEFLEAEEDNAKEERAIVICHY. LEE3 DDHEEE
RTICHELTWVWREEZGNS,

RUZSHOWET =21k, & DbFEEEN, ZEE6,
p68 1 RNA 2 75 A ¥ v 7T d p b 2 R G B il K1
EhroThHz %, Lisi>TERM P53 X, miRNA 7o+
T RIFITRHELIE»DO RNARGOIHHI LT3 EEZ 5
N5, pb3 @ M4, FEEEHICTE D, pb3 & Drosha
BXOp68 DMHAMEHIC K 2 BB TFRIFOGIHELS, 825
SR%2 eIy, ERh2FE25, (AN R A
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Babies make a comeback
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Nature Vol.460(693-694)/6 Aug 2009
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Sugar hit triggers bug's drug slug

An engineered bacterium can deliver a therapeutic protein straight to the gut when fed with xylan.

Mico Tatalovic

1.

34

A gut-dwelling bacterium has been genetically engineered to
deliver a dose of therapeutic protein on demand.

Protein production in the engineered bacterium is switched
on only when its host eats the complex sugar xylan. Tests
on mice that had colonies of the bacteria in their guts
showed that the expressed protein can successfully treat an
inflammatory bowel disease called colitis.

The research, to be published in the journal Gut', has
potential as an alternative method for delivering drugs to the
colon. Drugs taken orally are often broken down into inactive
forms before they reach their target in the digestive system.

In 2000, Lothar Steidler, then at the University of Ghent,
Belgium, and his colleagues showed that Lactococcus
lactis bacteria that were engineered to secrete mouse
interleukin-10 anti-inflammatory protein were effective at
treating colitis in mice?. But those bacteria generated the
protein non-stop, without the ability to regulate how much
was produced.

Now, microbiologist Simon Carding of the Institute of Food
Research in Norwich, UK, and his team have engineered the
gut bacterium Bacteroides ovatus to carry a gene that encodes
the therapeutic protein keratinocyte growth factor-2, which
has a crucial role in maintaining and repairing the intestinal
lining. Crucially, the protein is expressed only when the
bacteria are fed with xylan.

The team found that the protein-expressing bacteria reduced
rectal bleeding, accelerated healing of the gut lining and
reduced gut inflammation in the mice. The protein could also
prevent development of the disease in the first place. "There
were no side effects, none at all. We were amazed how well
it worked given the small amount of bacteria administered,”
says Carding.

7.

9.

10.

1.

Because B. ovatus is a natural inhabitant of the mucus within
the colon, the team thinks that the protein is being delivered
specifically to the damaged cells that line the gut. "A major
goal of drug treatment for any disease is to target it to the
site of disease activity and to be able to control its levels in
the body," Carding explains.

"The system we have developed is a means of delivering
proteins to the colon, and it could be used to deliver a variety
of proteins for a variety of purposes, including vaccine
antigens," adds Carding. His team is currently testing about
a dozen bacterial strains that express different proteins,
including one that limits tumour growth by restricting blood-
vessel formation.

Gérard Eberl, a microbiologist from the Pasteur Institute in
Paris, says that "it would probably be very easy to make this
work in humans as well, since human and mouse intestinal
bacterial communities are very similar".

Francisco Guarner, a gut researcher at the Vall d'Hebron
University Hospital in Barcelona, Spain, is more cautious.
Although there has been a lot of interest in the idea since
Steidler's research was published in 2000, the field has not
developed as quickly as expected, he says.

Promising studies have shown that L. lactis that are
engineered to deliver therapeutic drugs could be safe in
humans. But Guarner says that it may be difficult to translate
gut research in mice into a human clinical setting — not least
because of unknown effects from the zoo of other bacteria
fighting for space in our guts.

References

1.Hamady, Z. Z. R. et al. Gut (in the press).

2. Steidler, L. et al. Science 289, 1352-1355 (2000).

3. Braat, H. et al. Clin. Gastroenterol. Hepatol. 4, 754-759 (2006).

© 2009 NPG Nature Asia-Pacific. All rights reserved

ISTOCKPHOTO


http://www.nature.com/doifinder/10.1038/news.2009.848

www.nhature.com/naturedigest

#SE < NATURE

TOPICS
BARME (intestinal bacteria)
BREEE. BMOBRICEELTVRME. thOXBRICIE. B
HI00 KEUEDHMEHNTFELTVDEVDN, ZDEEAENMBELR
SUEE (BREHNDDIEWBETETHVEAE) THd, INsE. BAME
# (BR70-7) EXENZERRZBATERLTEY. BEOEY
DHE [CHBINEBREEZRIZTIEL. ARORERENBEIBELZVELSICL
TV, BRMEE . HEEORMCL>TRBY., BEORE. &
. BERA. BR. ANLRCE>TEELTS, M T AHTZW 500
BUEOBAMEAERTZLEEVWVDN. BESINTVERVEDESZ W,
Clostridium. Bacteroides 72 £ (3B ICBEHEKIEN. BEDMLEEICE
HEEREFIRITRL PYEZT7REDBEREY. MEEEHE. &N
ANEREDEMHEEDHRECEEEZS5X%, —RICINSOHEIEG. &
AR - SEFEROENDBREICZWEANSG S, —7. Lactobacillus.
Bifidobacterium. Lactococcus 78 & DIBEB I EFHEL(EN. FO/NA

SCIENCE KEY WORDS

Y=k xylan: #>3>
F+>0—2 (CsH100s) NBEALUTERSINIZLHEE. MIEEDER
ITEIAIILO—ADERA .

2. colony(colonies): JO0=—
MEYHCHE, MRRGEEBEELLESTCERINZMRERDZ L,
2. inflammatory bowel disease: RIEEHEE

THRIVvIMENRRCO>THRER, BEEABALI/O— VR
EMNCn(CHisd, RRARAT. IRABBEANEILLTVLZV,

2. colitis: KERR. BHA
KBICKENEIZHT. 2ECBELDHS.

3. colon: Kiz. $FICiElE
ABEDOS5. 8 UNEHLEELTES) LB (AIFfHE) o/fcH
BENEFBEEVND, KBOATNEEDHD, KFEEWIE. BEhe
TTTEAL VDT, TTTRABELTVS,

3. digestive system: jH{L28 %, HILBE
YO BYBE- RN -FTE-HEEETOBMBEDOIL, WhDBO. DL,
5. BB, AP0 ED. BEYAE. BEQEEEENS.

4, Lactococcus lactis: FLEEESEERE
IBE. BABHCIVILBZERITZMEO—F. —RCEBMORH
BRECFELTVSIHIEYICHELTWS, Lactococcus lactis (. E
CF—XDERICERATIND,

4. secrete: 93
o3 (secretion) &l3. MRANRBENMEHEITDCL, BE. AH
EWH. BIEPRBREEGRE. FHREEEEZTDHEEVL. &Y
ZARONCHT THEE) EXRILTVWS,

4. interleukin-10: 1> —04%>-10 (IL-10)
AV —0O4F>(F. BMRTEESIND. BHEFPZOMOEN
HOAEPEEEHE T MNAIY (ECRBRICERTZHRILE
VENF). A0F—014F> 10 [E ELCNBDOAILNS—T MR ()
CNERD—TE) eI n. XKE (TLsR) RibZ5IERCTT

WORDS AND PHRASES

GAM slug: TRSy I EhO—E,

1J)—R therapeutic protein: TABAY VNV E ]

=R gut: TRZ

1. genetically engineered: NBEFIRIESI NI,

)—R® engineered EAETHEAINTWVS,

on demand: TRE(CIELTY

drug(s) taken orally: TEXHZE ), TRARZE,

be (are) broken down into ~ : T~ ([CHEEIN3B ]

crucial: THROTEER . TEFEICEER ), crucially [FEIF.
intestinal: TlRM 1. 43 intestine

uoww =

b g ? = O .)
t NDIBRMEO—E. Lactococcus lactis (FLESEHERE) .

7402 (BRMEZEZzREL. BEXICHERGIFRAZELSITHMEN)
ELT BBERREVOTTERL EANARY DERE. &N DR,
MERTERLGEDSTETEREREDFHENSTIEZEHTVD,

ANHA > DEEZIHITS, BEEABALI/O-VKTIE IL-10
OMPEBENMETLTVDEVIHRELH S,

4, anti-inflammatory protein: MAEY /NI E
IL10O.FALRFI VN BE RERRZINZIDNRDH DY >IN HE,

5. Bacteroides ovatus: N FOA4T R + INY R
NOTO/4T2ARBICEBIZMEO—&E, BWOBARICHELTVS,
BEZALCEENZVD, READETNULIZAGHMRERREZRECT.

5. keratinocyte growth factor-2: 5 F /1 MEFERF -2
JANhA>DO—TE, RREBERTDALCMER (FZ2F /148 OF
IEZRT,

6. rectal: BiFD
BiE (rectum) 3. KEBEDOS5. AN SHELZ 20cm D5,

6. inflammation: XfE
BERBRHCEYORA. INBIBELZECI>TRBIGEN |
CENTHUS. EHROFMMGRIG. R, FE BN BHEE
[FHRBWGERTH S,

7. natural inhabitant: & #EH
TBRCEBFBEVTVDEY ) EOBKIEHA., CCTRAEMBEOR
KTHERAINTWS, HEMESG. tOEMERERFRZRELEN
SHELTVDMAE.

7. mucus: K
EMD DRI DREDOBVNRE, EERDE BNV E, KB,
MIKISLE,

8 antigen(s): iR
EHICA-T, RELEEFISRITYE.
MEERCTLILT Y EWS,

8. strain(s): ¥
MEYCHEZT DL, MABECS O THEBINDIRZR. ERNIC
3. BE—ofilanrso—>ThY, BUELRFEyrEETWVS,

8. blood-vessel: 1% (blood vessel) @

TUILF—RE=EZY

5 lining: TERY 1, TE#h, TAEE ), TR

5 be(are) fed with ~ : [feed ~ with-- (~[C--%2523) 1 OZHHEE
6. bleeding: M1

6. in the first place: T2E£%%, TR,

6 side effect(s): TR

6 given ~: T~%E23&), T~&EERTRE) (KA

6. administered: 53N/

1. translate ~ into..: T~%& - THATSZI. ~%& - [CH/KUTDIT3]
11.  clinical setting: TEEFRIRIG . TEERR.

1. zoo: MEMELTWREHE
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BER
WO IEANME DEFIELED
sl Liasd

B FHRAMRICTS S2ER5IHEVIHKRT, BREAY > NIEZEICERE

KETDHEDTED,
I3 -550EyF

36

BRICERTZHZMED. BRFRIFLCLIVU. BEICIKELT
BEAY Y NVEZEFRETERLOCHEI NG,

COBGRFHEBEZMEEIS. BENFS I LWL EREIRE
T IV NNVEDELEERKT 5. COESFHEIME
OIO0Z—ZBARCEDVIRZES>TEEBRTIE. RBELEY
YINVEICEST, KIBRD 1 DTHBIRIEMBRBRZBET
BT ElCIhLE.

CORERRE. HXEGut' CRESNBTFETHY. EH
EABICEZETZHED 1 DERBTREMENGHZ. BEALS
NTVBZHRER, HEBRERNOENICIETZRIICHMRS
NTRELLTLESZENZ VDL,

2000 F (2. HEANILF—DT > MRZ(CFHELTUW ] Lothar
Steidler 5 (3. BEEFIRIEICIVIIIODARESY > /INVET
HBAI—O1F-10F DT DL (> T EEHER
Lactococcus lactis h. X7 ADKBERENRIIBETZ
EEBESMICLE L LAL. COMBECEYIZRDA>9—0
1F> - 10 DEAEXFHHAI 2NN TV D, BENIEC
EEUREITTLEST

SE. BmARM (RE. /UvyY) OMEYESE Simon
Carding &3, BEAME Bacteroides ovatus DE&F&EIRIEL
T, T2F/TANBER T -2 #1— NI 2BEEFEEHAA
2. TIF/UANEERTF-2 3. BOREDMHRFEEEIC
FBCEELRRIN=RIZIBEAYV/IN\VETHD, CITE
BROE. COMRAICFSZ>EREGUEICOH. AERY
VINVENRRTBRTHD.

WRF—LIF. COBERY YN\ VAERETZIMEICLST,
YOZ0BERENAEY. BOREDBRNEFY. B
BCEmBALHICLIE, ZLTCOYYNVEICE. ZEZFE.
COULIEEBZETHIDMEN DD EEWRI N, TEIME
HEE<BHVELEATLR. BESNTHEOEN DN STE
DIZ. ZOERVWHIRICEESTHELZ) & Carding 35T,

7

10.

1.

BERERERZEZECLTVDE NDER.

B. ovatus I RBMBEICHELTVWAHETHZZENE. 2D
BERYVINVEG. BEULEBOREOMRE(CERN (CXE
TNnB. & Carding ODHRF—LIFEZTWVS, EEEENE
NROENBZEUZEIHVWESLUTHEANATOREREEZFIHNTS
L} BOWBIEEBEDEMELEDEFERRERELG>TVET ]
& Carding (3EXBAT %,

HADEFELIEI AT LR BERAY YNV EEKEBICEY
ATCLEHOFETIN. COYATL=ZMALT. 779F 7
ReBOITEIEFLIVNVEEZVWAVWALREMTEET S
ehcTEZAELNELE AL & Carding R FMAS, HRIE.
ROMEF—LIF. B3IV /N\VEZFHKIETZ 10 BIEDHH
HHZE>TRBZT>TWVWS., TOHRICEF. MEHEZINH
LCREBEDREZHIRI Y /INVEEEFTNTVS,

INAY —=ILHARERAE (75> R /IN)) OMEMSEE Gérard
Eberl (&, TERETY I RDBRMEZ FIEE CIIBTVZD
T. COFERFERIAERNTESFELVCTLEDS £V,

NILF7OVKRERE (RRI> NLE0F) CHBT 285
DR E Francisco Guarner (3. £-&1BER, 2000 F(C
Steidler DIRNFERINTURE., BOT7 AT 17 ([C(F5FRVE
LHOFEENTERD. BTN TV EEECONFOMREIG
B2EICERLTVLRL, EFIEVS,

BEEA X ZETETELD(CEEFRIESNIZ L lactis BAIK(C
ZRETHDHEMEICDODVTIE., WKDOHIDBERHRFRTHSH
[C72>TWB, LML Guarner (3. £ hD AR TMHZETEY &8
ERRUVETTCODIHMOMEERNSDRMOFEREEERD
ECNTVRADBETOWRBRZENCERKRISE T 20 LWL
AIEEEN B D, EFELTND,

()=

EH

)
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