Mono Lake and the GFAJ-1 Bacterium

NASA reported in early December 2010 about the discovery of anew bacterium that can
metabolize with arsenic. Other living things require phosphorus as well as carbon, hydrogen,
oxygen, nitrogen and sulfur biologic compounds to have homeostatic metabolism. NASA claims
the DNA molecule itself substitutes arsenic for phosphorus and is the very first organism
discovered to have the ability.

Mono Lakeisin east central Californiain Mono County. It has been around about 800,000 years. It
receives runoff from the Sierra Nevada Mountain Range. The water accumulated has nowhere to
go; it can only evaporate away. The Lake over time can only build up in minerals and salts. The
watersin thislake are very salty and have apH of 9 or more. The lakeisrichin arsenic. Itis
poisonous to most organisms. The Lake can’t support fish and only the brine shrimp survives
which feeds the migratory birds. Thisiswhere the GFAJ-1 bacterium was discovered.

The GFAJ-1 bacterium will have homeostatic metabolism on both phosphorus and arsenic; and, it
prefers phosphorus much more then the arsenic. The organism will multiply greatly with the
phosphorus. It multiplies slowly with the arsenic. Evidence showsit still needs some phosphorusto
thrive. When the bacteria are grown in the laboratory and on arsenic, the bacteria are large and
bloated about 2.5 microns long. They appear to store the toxic by-products of arsenic.

Phosphorus is element no 15 on the Mendeleev’s periodic table and arsenic is element no 33. The
two elements have a similar chemistry. The phosphates are |less soluble and more stable than
arsenate compounds. The phosphates are essential to support the nucleotides of DNA molecule.
Thisis called the phosphate deoxyribose backbone and it supports the nucleobases such as the
adenine-thymine and guanine-cytosine base pairs. The adenosine triphosphate nucleobase and the
cytidine triphosphate nucleobase make ester bonds to the backbone. Since arsenates are less stable
it makes for aless stable arsenate deoxyribose backbone. The bacterium has to cope somehow to
the hostile environment; it may manufacture a waxy substance called poly-beta-hydroxybutyrate to
help stabilize homeostatic metabolism by desiccation.

| remain skeptical about al of this. Thiswas reported by Felisa Wolf-Simon who isan
astrobiologist for NASA. | think it needs more confirmation by another laboratory to be sure. We
need to know how much phosphorus this organism needsto live and how it is able to thrive on the
arsenic.



O3epo MoHo n 6aktepun GFAJ1

HACA coobwunu B Havasne fekabps 2010 roga 06 06HapyXeHUn HOBbIX 6aKTepum, KOTOpble
MOXHO YCBamMBatoT C MbILIbAKOM. [Ipyrux XuBbIX CyLLECTB TpebyeT (ocdopa, a Takxe yrnepoaa,
BOZOPOAa, KACMIOPOAa, a30Ta U cepbl 6UOMOMMYECKMX COeAMHEHUIA UMETb FOMEOCTaTUYeCcKune
meTabonmam. HACA yTBepxaaeT, Monekynbl JHK, cama noAcTaBnseT Mbllwbsaka, 6e3 ocgopa,
MepBoro opraHn3ma B 3T0 CNOCO6GHOCTb.

O3epo MoHO HaxoauTca B BocTouHow LieHTpanbHoi KanudgopHum B rpa)cTee MOHO. 3TO 6bI10
npumepHo okono 800 000 net. OHO NonyyaeT CTOKa OT ropHoi Lenu Cbeppa-Hesaga.
HakonieHHble BOfa MMeET HeKyaa NojaTbCs; OHO MOXET TO/IbKO UCNapsAoTCA NPoYb. TOMbKO
03€epo C TeYEHMNEM BPEMEHWN MOTYT HaKannmBaTbCs B MUHEPAsIOB 1 Conell. Boapl B 03ep0 04YeHb
COneHbIn 1 umetoT pH 9 nnm 6onee. O3epa 6oraTbl MbllbsAKa. ITO A40BUTOE A1 6ONbLUMHCTBO
opraHun3moB. O3epo He MOXET NoaJepXaTb pblbbl Y TOMILKO COIOHOBOAHAS KPEBETKA BbIXXMBAET,
KOTOPbIA KOPMUT MepenieTHbIX NTuL,. 3T0, rae 6bina obHapyxeHa 6akTepus GFAJ-1.

BakTepun GFAJ-1 byfeT nMeTb TOMeocTaTUYecKme MeTabonmsm Kak octop, Tak U MbllLbsKa; 1
OHO npeanoymnTaeT hochopa ropasfo 60sbLLe, a 3aTeM MbILLbAK. OpraHu3M OyLeT pasMHOXKATbCS
3HaYMTENbHO C hocdhopom. OHO YMHOXKAET Me/IEHHO C MblWbAK. Kak CBUAETENbCTBYIOT aHHble
OHO BCe eLLe HY)X/aeTca B HEKOTOPbIX (hocthopa npouseTatb. Korga 6aktepuu BblpalliMBatOTCs B
naboparopun U MbILWbAK, 6aKTEPUU ABNAIOTCA KPYMHBIMU U pa3ayTble 0KOMO 2,5 MAKPOH LOSITO.
OHV NOABNAKTCA XPaHUTb TOKCUYHbIE MOBOYHbIE MPOAYKTbI MbILLbSAKA.

docdop sasnsetca Ne 15 o nepuoamyeckas Tabnuua MeHaeneesa 1 31EMEHTOM MbILLIbSKA 31EMEHT
Ne 33. OTK [iBa 3/IeMEeHTa UMEOT aHa/IorMyHble XuMmn. docdatbl, MeHee paCTBOPUMBIX 1 6onee
CTabuNbHbIM, YeM apceHat coefiMHeHnin. docdatbl, HE0OOX0ANMbI 419 NOALEPXKKN HYKNEeOTUA0B
mosekynbl AHK. 3T0 Ha3blBaeTCA Ae30KcUpubo3a KOCTAK (hocdara, M OHa NOALEP>KMBAET
HYK/TeMHOBble-6a3bl TaKMX Kak TUMWH afieHVHa U ryaHnHa UMTO3UH nap. AZEHO3VH Tpudocdara
HYK/enHoBas-6a3a 1 UMTUAMH HYKNenHoBas-6a3a TpudoctaTa AenaroT acTep 06anraLnii K
MarucTpanu. MocKonbKy apCceHaTbl ABNAOTCS MeHee CTabWIbHON OHO AenaeT Ans MeHee
CTabunbHble apceHaT Ae30KcMprb03a NO3BOHOYHUKA. bakTepus, YTo6bI CPaBUTLCA B BpaXKAeOHOM
OKPY>KEHWUWN, OH MOXKET M3rOTOBUTbL BOCKOBOE BELLECTBO, Ha3blBaeMoe nosu-6eta-
rmapokcnbyTtumpara, 4To6bl MOMOYb CTAOMIN3MPOBATL FOMEOCTAaTUHYECKNX 0OMEHa BELLECTB,
CHWKEHNeM pacTBOPMMOCTU MOCPEACTBOM BbIChbIXaHUS.

A No-NpexxHeMy CKeNTUYeCcKM 060 Bcem aToM. O6 3ToM coobLmnm B Penunca Bond-CrmoH,
KoTopbIin ABnseTca actpoouonor gng HACA. f gymato, 4T OHO HYXXAaeTcsi 6onbLue
NOATBEPXAEHME APYroro naboparopmen 4tobbl yoeanTbes. Ham HY>XXHO 3HaTb, CKOMbKO (hocdopa,
3TOT OPraHun3m HY)XKAaeTcs B TOM, YTOObI XXMTb Y KaK OHO CNOCOGHA NPOLBETATb HA MbILLbAK.



