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Genome reveals panda's carnivorous side

Bamboo-eater seemingly has no genes for cellulose-digesting enzymes.

Jane Qiu

The complete genetic sequence of the giant panda has
revealed that the iconic Chinese bear has all the genes
required to digest meat — but not its staple food, bamboo.

conservation by

controlling  diseases
reproduction of the species," says Jianguo Liu, a conservation
biologist at Michigan State University in East Lansing,
Michigan who was not involved in the study.

and boosting

2. The international team sequenced a three-year-old female
panda called Jingjing, who was also a mascot of the 2008 8. But critics stress that protecting the panda's increasingly
Beijing Olympics, and found that she lacks any recognizable fragmented and shrinking habitat is a more pressing issue
genes for cellulases — enzymes that break down the plant in their conservation. China is thought to be home to around
material cellulose. "The panda's bamboo diet may be 1,600 wild pandas — though the actual number is hotly
dictated by its gut bacteria rather than by its own genetic debated. Another 300 or so live in captivity.
composition," says Wang Jun, deputy director of the Beijing
Genomics Institute in Shenzhen, Guangdong province, who 9. Some conservationists, such as Fan Zhiyong, director of
led the sequencing project. the conservation group WWEF's China species programme,
believe that the panda genome will have little impact on
3. The researchers also discovered that the TIRT gene, which conservation efforts. "Protecting pandas in the wild remains
encodes a key receptor for the savoury or 'umami' flavour of meat, the top priority, but their habitats are becoming smaller and
has become an inactive 'pseudogene’ due to two mutations. smaller," says Fan. "If we don't have any wild pandas one day,
"This may explain why the panda diet is primarily herbivorous what can we do with their genes?"
even thoughit is classified as a carnivore," says Wang.
10. Although China has set up several panda sanctuaries since the
4. The research, published in Nature!, shows that pandas have 1960s, economic development often takes precedence over
about 21,000 genes packed into 21 pairs of chromosomes, conservation. Consequently, pandas' habitats are often invaded
including one pair of sex chromosomes. Of all the mammals by construction projects such as dams and highways. Tourism
that have been sequenced, pandas are most similar to dogs — is also a big threat because pandas are reclusive creatures. For
with 80% similarity — and are only 68% similar to humans. example, Jiuzhaigou, a panda sanctuary in Sichuan, is visited by
millions of tourists every year. "You don't see any pandas there
5. But the bear's genome has undergone fewer genetic changes anymore," says Fan. "This is hardly surprising."
over time than those of dogs and humans, suggesting that it
evolved more slowly. The panda is often regarded as a 'living  11. There is "no doubt" that information from the genome and
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fossil' because its ancestors are thought to have lived in China
more than eight million years ago.

The study also shows pandas have a high degree of genetic
diversity — about twice as much as humans. "This shows
that the panda has a good chance of survival despite its small
population size," says Wang.

"The study has laid the biological foundation to better
understand pandas, and has the potential for improving

habitat protection are both crucial for conservation efforts,
says Wang. The panda genome, the first in a string of
sequencing efforts by the Shenzhen institute, will be a test
of how such genetic information can help in the conservation
of endangered species, he adds. The team has got a draft
genome map of the polar bear, and has started sequencing the
genome of the Tibetan antelope.

Reference
1.Li, R. et al. Nature 463, 311-317 (2009).

© 2010 NPG Nature Asia-Pacific. All rights reserved



http://www.nature.com/doifinder/10.1038/news.2009.1141

www.nhature.com/naturedigest

355 © NATURE

TOPICS

SELRESEHRZERHE

RREOERE, Bk - Bk - Bk - 8% - DEKRTH B, JE. HKERK
MI2ZEKELT, 7TEREBED GV /N\VH HRUIBARTIR L
T2R 773 —HRAEETNTHY. HEKE TIR2/TIRIATOZERK, &
BRIFT2R 773 —HRAI 3,

SEXROME. VIVIIVEBESNITL TRANSFUVBRBEDTI/
BRE A/OVEB T ZINBRBEDRBRANETONS, SEHOE
BRE HEEEED TIR3 ETIRT OATOZEREEZISNTWVS (B
MzR). LHLEHAS, BICI>TRELCENHY, (FoEmBD TIRT/
TIR3 B 20BEDT7I/BINTICIEEITSH. EhD TIRT/TIR3 &
TNIIVBFTNIDLET ZNZFVRBICER(CRIGET S, TLTW
INDTIRY/TIRZE A/ VDI T ZIVBER EDKEROFkRICL
T TI/BRSER(CHITZNENBRIGREI NS,

BAHABVULCRLUENZ DI, BICEFEFNZTI/BICOFHEZEROD
TIRT/TIRINIGETBeHTHB. SENVT DT/ LBEFTE. 2O
ZEBRO—ADTIRI 20— RNIBEEFHREZELBVEADAY,
TI/BOSFHRERMTERVEHR TN,

CGHVNVE IT VR LA FREGY VNV E, MRNADS O Bz A

RICEA BB TREZRT,

SCIENCE KEY WORDS

)=k cellulose-digesting enzyme(s): L)LO—RA D EEFR
I O—-2ERHIZEREILS—Y (Te8R) 0Ze. wilo—
23 EVHREOMBEDER D THD%HE. 9F (CeH1o0s)n T
xrEN3, EHICIE. B-ZILD—N1,4- UV REELTES
Liztm,

2. cellulose(s): €L —1
TILO—2D 1,4- 7V REEEMAPBELT, FILI—ICTD
R, FELTRHREVCEMTEESIN, BIWMETLK—HEREELTS
B\, ZDTEH. IIPIIBEDERBMEIBRICLILI—CEE
MEEHRESIERILCEY. BOZEIBLUTREEFT VS,

2. gut bacteria: lFRMAE
FOBERICHEELTVWDIHE, CIL7—CEEE£TZHELT. B
FORMDEEZE T, ABHSOMEOEEZMFHLIZWULT
W3 (FEME. 2009 % 10 BS EEFET natures @ TOPICS 28).

2. genetic composition: BIEAIHERK
TILCEANRBEBEFNBZONEVNDTE,

3. pseudogene: {AE{EF
ERRNTHREZ EDEGFERERI(CESELZHEREND B CEMD
Hod. HWREA SRV DNA 8, N D CIIMEEREDERTEY
HI—RUTWEEDH, BRATEARILIEVLT, HEExk-ocs
EZ6N%., TOEBREGFNE>TVBRHENZVHA, SEDK
SICHEMTABRFCH-LEDEHS.

4. chromosome(s): &k
HEZEYTHOND, BRBEREZEDOEVDNAANIYNNIKNCHWTE

WORDS AND PHRASES

94NV carnivorous: TEIEME®D |
3. @ carnivore |3 TABREY." -vorous” (. (~%EHETSB [~
EEHENCEBAZ] EVWSEKDEESR,
1. iconic: TR#ML ), TRENA
“iconic Chinese bear” [F. ¥+ 17> N5 1 DEWVEEZ, 5. D"
bear” £/N\VHF DT,
1. staple: TEEQ), TEFXMNLG)
“staple food” T ME&,
2. diet: TREH
be dictate(d) by ~: T~[C&>TRES L. T~ [CL>TREDII5N3B.
3. savoury: TEWVWLWLBK], T5FBK)

i

11.

T1R1 T1R3

feENT#ESE, EMCL>TRENRFE> TV,

sex chromosome(s): M &&

HRECEEIZIREE, WHICI-TEBIEPHERT., HHE
B AR (KEBDOMILE) O XY - XX B, AR - AR
B (B48) ®ZZ - ZWEBDEH. Y HDWV\I(E W ARV EREDIE T/
2E0DEH5.

genetic diversity: @RS HKE

EMOBABLUREE T, EDKEVRLBZEERIDEGRFNEE
THONEVNSTE, BASIUBETOHERBERTFDEVEENIC
BIE. ZOURLHRMEF. BEERYPRL, B8, HHRIBECE
R92., BEREAZEENEVEVNDSZEF BELTTEIELEHD
BERFEEDIEERKL. b5, REZCFCELLTESH
DHEHABVEVNDLICRRSB,

conservation biologist: REEWHEE

REEWMZLF. EYOLHREDERROMIFIrENELIEFLLE
B, BIRE. EDOVDHEMABNIETLIHRBERRETHIF TS
200, EOLSVOBEERBNSNEEBETZ20H. DV,
ERNDEBHNBRICKEFITHENSEDLSCLTERERET>TWVL
HhEHRRT S,

Tibetan antelope: FIL—, BIAFANybL A3V, FRYMNAEI A,
FARy NFPA Y ROZY v #MAILE D 3700 ~ 5500m U EDE
WICEBRITZOIROEBY., HC(E 70cm CEB2ANHZ. B@ld
#70 ~90cm. B@AAE 120 ~ 140cm. #&E (3 30 ~ 50kg. M(F
RO EEDUNTUV,

herbivorous: TERE®D

be classified as ~: T~ ([CHEINB]

over time: TEFOFEBELEEIC
ancestor(s): M{A%RE,

habitat: T4 Rt

in captivity: TBEIETT1. TEETh TV,
impacton ~: T~ [CREE5ZX3]

take(s) precedence over ~: I~ [C{B%T 3]
reclusive: THIZUTEFET S

inastring of ~: T—@®MD~ |

help in ~: T~ (&I Dy

35

© 2010 NPG Nature Asia-Pacific. All rights reserved



#SE < NATURE

NATURE DIGEST | VOL 7 | FEBRUARY 2010

8

=

ZR

) LA T IN S DOAREY)

&L ChEa

NeFTRETBNIIE. BINO—ANRBROBEETEE>TOLELS LD,

Ji—2 - Fai—

36

S AT NN DT LRI RERGIN, hE =
RMIBCDIRBOBYN. WZEEITBDCLERBERERT
FIARTESTVBDIC. TRTHZMZHLELTBDICHER
BIRFEIES>TVRWVCENBHESHAICHE ST,

ERAVEARF — LA, 2008 FIRA I EVIDTRAIv
TEH-olZ3mOMED /N>y T&&E (P>or)) OoF /LR
HEamsmLiclc A, BMED I O—RE2NRIBER
TILS—PDEGEFEHFONZEDONBVENDASTE, S
BOEBEEINEZR 7OV ND) =4 —THZIRT /LW
ZAEY (PELEZFRY) O Wang Jun BIFFR (. T/8>
SOEBEVCROEZDEG. N BEOECHNERTIIR
L, ZOBRMEEZ OB LNEEAI £V,

Wang 5@ &z, AOSFHKRDOEBRRZBREZI RT3
TIRT BTN 2 DOERICI-TREN.R MAEGETF) (L8>
TWBZEERRUEE, TNV HREBEWICHEINTVD
DCHEDEERELTCVREREINZONELNELAL &
Wang ($5E7.

Nature' TRESINTERERBICLDE. ISP D 21 FOSR
Bk (ZO350 1 [FEFHEREHE) (SE. 5275 1000 B0
BIRFHAEOAFNTVBEND, ZOEEETIE. TNET
[CIEEEINAEZINTEBHILBORTEAMXICRELLIMTY
T, BLEIF80%THD, BRI, EhEDELEL 68%
[CEEF->TVB,

Fre. FRAOBBLEEECNVI DT/ LICEUTERMEL
FAXPENFELLGL NV TDERED A XPENW
BVWCEETRBLTWD, NUY(E. ZTOHEELEEN 800 AEF
NEEFASHFETERL TV ZEEZSNTVSEH, LG
LIF TEEbR) ELBNTVS.

SHOMENSIF. /Y DEGCHNLSHEEN DK 2 B0
SEITHDZIEEHSHNICHOTWVD, Tzoz&ldE, NV
DOEEENNSLTEESTENZTRENA GV CEERLTY
F9J & Wang (FFET.

IVHUMIKRE CKEISHUMA—INT > >T) DR
2EYEE Jianguo Liu lF. SEIOMRRICEEELTLEW

10.

1.

7/ LESID SRS NIz 3 mOMD /N> 5 TR
(vov))

N TCORRIEF. NI 2LWRSEBRIT DO DEYFER
BERERBIEITTR NUYOERZHRL. EBZREd
LV ZDREDBRICICRILDATREEMENHWET ) LT,

ZD—AT. XTI DREDIEEDICIE. (F/ LEBITTEZZE
FWE) FIFEIWAEL. BNALTWKEBREZRETD
EDEFOINYEBLIERBTH2ETHMHEH 2, FEICIEERE
£ 1600 BRIBOTFAED/NVIHNEBLTVREEZSZNTL
BN EBROEBKICOVTEHLVEREND S, ZDENI(C,
¥ 300 BO/INVIHEBEINTLVS,

BERARERENGCHIERBRAREEE (WWF) OHE
EWET7O0UZ LD Fan Zhiyong T4 L2459 —% (3L ET
2—WMORDFEHRIE. NI DT/ LDREFEICEZS
HEFFEAEBVEEZITWS, FED/NVYDRENR
BERETCHDZEILEDYEFIBVDIC. ZOEBHITHEN
D—FZCE>TVWET, BED/NVIHWELE>TLES
feEFL, ZOBGRFTANTERZEVNSIDOTLLEOIN? ] &
Fan [F\ >,

FETE 1960 FRNSEHMD /NI RERNREINTE
Eh. EMRELVERBIREDBEINZ CENDRLR
Mofec, TORR. NOFTOEBMELUELEY APERE
BREQRRTOYIINCERINTVE, HED/NVYF
ABERIITEET =D BHTASTABREDS, HIZE,
NYFREXD 1 DTHHAES (OE) CRBEREA
ADBEABENFNZD, 22TV FERBCLEFTERL
BoTLEVWELZ) & Fan (3589, THRADIETY .

NV DRETFHCEST. T/ LNSHBENDEHREELHD
REQOELESARTTEVNVTRVC LG TRSRMEHUEE
A &EWang [35ET. REFERE. 05 D5 /LB LRSS
LRRFTRINO—EDIBEEIIRETO I NDRIIDHE
T, TOLEBEENEBEEEDRECEDLDICHRIID
DMEVWSHERICRBZEZDEMETS, Wang DHEF— L
[FRyFao0 DT/ LAOBEBERIEZRSETHY. FIL—
(FARYNLATY) DY/ LEEEFORFECEEFLTVES,
(HNE R)

© 2010 NPG Nature Asia-Pacific. All rights reserved

ZHIHE ZHANG





