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Like poison for phosphorus
You may not know phosphorus when you see it, but your body does. Phosphorus is a sturdy
workhorse element. In DNA molecules, phosphorus helps support the whole double helix.
Within cells, energy shows up as ATP — and the “P” stands for phosphorus (specifically,
phosphate, a form of phosphorus).
All life as we know it, in other words, depends on phosphorus. For that reason, scientists
around the world were shocked December 2 when a team of scientists announced finding life
forms that didn’t necessarily depend on this all-important element. In laboratory tests, the
scientists grew bacteria that were able to use arsenic — a different element with similar
chemistry — in the place of phosphorus.
It’s a surprising discovery because living organisms have never been found without all six of the
ingredients crucial to life: carbon, hydrogen, nitrogen, oxygen, phosphorus, and sulfur (all
together known as CHNOPS). Arsenic, though, is a potentially fatal poison.

Mono Lake in eastern California is where
researchers found a type of bacteria that
appears to break the rules for how we think life
should survive.

Scientist Felisa Wolfe-Simon found the
bacteria by taking samples of the muds of
California’s Mono Lake.

Many scientists say they would like to see more evidence that the research team did in fact
observe life forms using arsenic instead of phosphorus.

“This is an amazing result, a striking, very important and astonishing result — if true,” Alan
Schwartz told Science News. Schwartz researches chemistry at Radboud University Nijmegen
in the Netherlands. “I'm even more skeptical than usual, because of the implications. But it is
fascinating work.”

The bacteria came from Mono Lake, a lake in eastern California that is well known for its
unusual population of living organisms, including shrimp and algae. The lake doesn’t drain, so
the only way for water to leave is through evaporation. As a result, the lake is much saltier
than the ocean.

Several researchers had been studying a number of tiny organisms that lived in Mono Lake
mud. Astrobiologists study life in the universe and want to know how it started, how it has
changed, and what will happen to life in the future. They also want to know whether life exists
on other planets and if so, what it might look like. Many astrobiologists study what lives in
Earth’s strangest places, such as Mono Lake, as a way to understand the possibilities for life.
The study was led by Felisa Wolfe-Simon of NASA’s Astrobiology Institute and the U.S.
Geological Survey in Menlo Park, Calif. She and her team removed organisms from the Mono
samples and grew those bacteria in the lab. The scientists fed the microbes with sugar and
vitamins — but left out phosphate. Then they changed the diet again, and gave the microbes
arsenate, which is a form of arsenic.



An up-close picture of the bacteria GFAJ-1 grown
on arsenic.

In one type of bacteria, called GFAJ-1, the
researchers observed that arsenic wasn’t fatal.
The bacteria continued to grow, though not as fast
as if they’d had phosphorus. After studying these
bacteria, Wolfe-Simon and her team concluded
that the organisms had begun to make use of the
, R | arsenic the way they usually used phosphorus.

The researchers suggest that arsenic was being used as a building block in the bacteria’s DNA.
“This microbe, if we are correct, has solved the challenge of being alive in a different way,”
Wolfe-Simon told Science News.

If the scientists are right, then “life as we know it” may not include all the life that actually is
possible. For astrobiologists, that conclusion suggests that life on other planets may not
necessarily look like life on Earth.

It’s possible that follow-up studies will show that the researchers were mistaken. Wolfe-Simon
and her team could not get rid of all the phosphorus when they were growing the bacteria.
Some scientists say minute amounts might be enough to keep the microbes alive. It’s possible
that, in the experiment, the bacterium GFAJ-1 was still getting small amounts of phosphate.
Can life exist using poison instead of phosphorus? Life of a different type is an exciting prospect,
so stay tuned to see how the scientific community reacts. Next up, scientists will want to know
how, exactly, the arsenic substitution works.

POWER WORDS

1. Arsenic: A highly poisonous metallic element having three allotropic forms, yellow, black
and gray, of which the brittle, crystalline gray is the most common. Used in insecticides.

2. Phosphorus: A highly reactive, nonmetallic element occurring naturally in phosphates.

3. DNA: A nucleic acid that carries the genetic information in the cell. DNA consists of two

long chains of nucleotides twisted into a double helix and joined by hydrogen bonds

between the bases.

Molecule: A group of like or of different atoms held together by chemical forces.

Microbe: A minute life form; a microorganism, especially a bacterium that causes disease.

6. Bacterium: A life form that is a single cell and too small to see without using a microscope.
Bacteria (plural of bacterium) live in almost every environment on Earth, including very
cold places, very warm places, in all types of water, in the air, even on and in plants and
animals. These microorganisms can also cause disease in plants and animals.

ovs

Science Quiz (] CEPT)

Questions are posted on the notice board of Science Promotion Team
near the Staff Common Room. For more details, please refer to the
notice board.

Science Promotion Team 2010-2011:

Chairperson: Yang Chun Pong #§ & =% 5D

Committee Member' Chung Lai Him éﬁf%}_éfk 5D, Hung Ka Kiu £ &% 5D,
Lee Lok Tin % # = 5D, Lo Wai Ki j &4+ 5D, Mak Chun Wing # E&ﬁ 5D,
Lo Lai Fong jp ® = 5E & Yip Tsz Fung # 3+ # SE

Website: http://210.3.43.253/~1ck/science/spt1011/spt1011.htm




FELEY B F v F (2 CEPD R M &

1. MTeRE A3 7 f"ﬁ;--l AE9
I. & II. 42 Im. 4% IV. 47
V. & VI. 47 VI 4% VII. 4
A, I ~1I~VI
B. II ~II -1V
C. I~IV~VI
D. VI~ VI~V
2. 2 AU KA LIS w2
[. R Il E‘.ﬁ%—:} M. 248 42 IV.;‘??Lﬁ—:E
A, I ~1
B. I-~1I
C. I-~1v
D. I~1V
3. A Gqmd Lend I A Bl Ad 4o £ 4 0 2 & Aamd o g
- %R 6 L AT N EEM Flie d L E LM P
A, A i*%%fu,giﬂ?nﬁ
B. Mix¢Y 20— 3 FLwed
C. "Lr}imlﬁfl“g Lwv d
D. fowd w25 1/4 59 ¢

4, ittty diAapatrtay flo Flay tia
%ﬁﬁﬁﬁﬁmﬁﬁﬁ%@ﬁ
B enl kB - R
@%ﬂiﬁ%gﬁﬁ

T o=x Ei‘aéc ] ,Lﬁ;;p

SEER S

ERNE . MRPIFEITE

MBREABMRPHIRFRVIRC - BORASERERHRETRER - FLLASREAEF
AR

Bt MSEHERELFRBRER 7R - SHAAZEENLEA DNA REEHER EERIERE - 4
EREPREZENES  MEEHFIRMAE L DNA PESEZHNEN - AIIBARKNESESSE -
SR EF A PHAEAREZEEROMEBEX Manfred Kayser AR - MRBEAEESZ 7 EAR
FEAMER - PRI T AR © FIRAVIRAE - ERRETFLUR - £#EZAH - HSEHER
EREsIE B BIR A F ik -

S THMRFR D FIRLCARNREXREBEIR - 8BS T ARONREEEFRNIERMER
PhAEE AR S - It BEEE NEGSRAR -


http://zh.wikipedia.org/zh-hk/%E9%92%87
http://zh.wikipedia.org/zh-hk/%E9%92%AC
http://zh.wikipedia.org/zh-hk/%E9%92%90
http://zh.wikipedia.org/zh-hk/%E9%93%95
http://zh.wikipedia.org/zh-hk/%E9%92%86

TAIREMEARN—E  EREREFNEZEENAE - T ARERRADERR - RREEE
REBEMEASS -2 T AR ZEH DNA DIRESENVARRE RS RHE A RIS F -
IEER = BB T UIBRAY DNA S2EBARBIE - Kayser f5H - DNA BEFERIARN T 40 - EItEES
= (FIUfR Z(ERVIRAC °

RE Kayser EAE1E Y 195 (It 4B AZ 80 £mrVEm AR T 412 DNA BRVEIE - REMEMFE
BREEORR - MhMI323R - MERWWIF+ 2+ - BEEMMoILIE O FMRERGEEL —EAREL - TR
EABUOFES—EFRERE - tMSLCLEE - BERRHEHESERNGE -

Kayser &7~ - il IFR A EMEEE LTI ARBIFA  MBEKERTZRE o 2RSS HFEMIZR -
WO REHFBR— oI BERVRIE - M H - WA AR EREREEXKBNRESE | HHERSEXRTT
VIR ZRE )8R RV MR R EEE MR F i -

Kayser falti - NBHEAHABERER 28] RBX(NBUEHEMKENERUFLERFRENGE - A8 -
BALEER - AIINELRNRERES - T8 T ARCHE - PRI 28R B EBR -

PE LA BN B CEPT R AR & 5 3

I. CC I ~IVv~VI
EROfEL R BB B R M
is@‘@%,,‘zag?ﬁ,&ﬁvw BAE AR hd B A F —dufose o

2. A, 1 ~1
R AFRFTFIRABYIPZFRFT N2 TP ARGy 22 R F
i LR T S R LS iR AR F A S C
G SRR AF A A R AT A A
g—_ﬁ:;l é’;}é:ﬁ,i\;\é}‘if,\é}\'\iﬂ\@ﬁ-\éjé\i,%\ﬁ;ﬁbxﬁgbo

3. B. AP 3T -> 50 ¢
%%ﬁ%ﬂ#%ﬁ%ﬂ—ﬁ%&%,ﬁﬁ&ﬂ%%iﬁﬁ@%&ﬁg%mm%’%

1w 5,4:;5‘;;%;.“,]@5, Enj},{;&ﬂi/b_%gjﬁ;g g o

4. C. RATFIE o ¢ H 4
FHA A AR R LT e oy EFFAP AT L0 RiEad ko

Lunch Time Video Shows:12:20 p.m. @ Chem. Lab. (Room 512)

Date Name of Program Language / Subtitle] Area
10/1 (Mon) Nature's Great Events - The Great Melt Cantonese / Biology
(PartI) p A ~% & - < jm Chinese EAECE-
13/1 (Thu) Nature's Great Events - The Great Melt|  Cantonese / Biology
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