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SHALE OF THE CENTURY: Mining the rich seam of the Burgess Shale
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India’s lost water
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BREATHE EASY: Why the thousands of fungal spores you inhale
every day don't provoke an immune reaction
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Shaping the individual brain
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HEART TO HEART: Reptiles’ cardiac development explains
evolution of the divided ventricle
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DATA — WHAT DATA?: Learning to share your results
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Zeolite: the thin of it
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Three birds with one stone
— A= — pb3 D=7k

Franck Toledo & Boris Bardot
Nature Vol.460(466-467)/23 July 2009

PE3 U NIZEDAT FAAL VI, Y427 RNADTatky v S ICHERZ MIEFT I ENbhro7z, X pb3ic
ONTHLDRSEE=ZDHBAIGEETH 2, FEBAMD pE3ZERDIFEAEIZAT FAAL VICHEZKIFLTED,

ZFDI=DIZT N TOEEINHIBREE b 2 WEEED B 5,

p53 & NV BEIFEE R EENHIR D 1 ODThb, 2D
YNNI ERA—FT3EIET (TP53) X, E FDHBAD
FIFEHCTERPASN, ZOIEPOBEDIFEAETDH
P53 KA BN DA A TRIEELL T3 2 & Hb
PoTWn5 ', pb3 FFICEER T & LT, DNA #H{5
B EDA R L RITNE U TR 7 DNA SRR/ A & L
720, 7R =Y 2AREANSMEEIEEL B %2
THEFZENE LTGEELLZD T2, 2AlcAaEND
TP53 ZES DI H1E, p53 D 2 7 DNA F5E B A A4 v T2
ZIEL T, pb3 DG EEAR b S ', 2D DNA fidr
FAAL v ZANLT, WD2D7 R F— ZHIHIKTH p5b3
EMEEMT 27290, ZZIER B HZE TTHOITE, &
75T .pb3 DGR E & ZNEIFMLTT7 R b —
SAEMEHET BHE DM IHEIHTUE S WS FH
XnTn 2 Sl $iAKPER B IE Nature 2009 45 7 H 23
H'3 T, p53 O DNA fi&r KA 1 VIS = DOED H 2 2 &
EWMELES, 2o X, v« 21 RNA (miRNA) &
KiENBE S TFRNAD Ty vy 7 Z2lfld s & TH B,
YUNRIEREI—FLAEN20~25 X 7L F Fh 5k
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

AR RIS 2S5 2

Shripad Tuljapurkar
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.
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