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MICROBIAL LIFE IN ARID ECOSYSTEMS & OPPORTUNITIES
OF NEW BIOLOGY FOR 21 CENTURY
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SEMI-ARID TO HYPER-ARID AREAS
WATER ACTIVITY LESS THAN 0.9 TO 0.15
65%-70% OF COUNTRY, 30% OF GLOBAL LAND

LESS THAN 250 MM PRECIPITATION
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Federal Departments and Agencies that
Support Biology Research

Department of Agriculture (USDA)
Agricultural Research Service (ARS)
Cooperative State Research, Education and Extension Service (CSREES)
Forest Service (F5)

Department of Commerce (DOC)
National Oceanic and Atmospheric Administration (NOAA)
MNational Marine Fisheries Service (NMFS)
National Institute of Standards and Technology (NIST)

Department of Defense (DOD)
Defense Advanced Research Projects Agency (DARPA)
Defense Science and Technology Program
Office of Naval Research (ONR)
U.S. Army Medical Hesearch and Materiel Command (USAMBMC)

Department of Energy (DOE)
Science Office
MNational Laboratories
Department of Homeland Security (DHS)
Department of the Interior (DOI)
Fish and Wildlife Service (FWS)
Geological Survey (USGS)

Environmental Protection Agency (EPA)
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Health and Human Services Department (HHS)
Centers for Disease Control and Prevention (CDC)
Food and Drug Administration (FDA)

MNational Institutes of Health (NIH)
National Aeronautics and Space Administration (NASA)
National Science Foundation (NSF)

Veterans Affairs Department (VA)
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Biology-Based Solutions
to Societal Problems

Deeper Understanding
of Biological Systems:
* Organizing Principles

* Predict/Analyze/Modulate
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Table 1. The similarity levels of 165 tDINA sequences of xanthan degrading strains ofthe Paenibacillus
spp. presented in this study with those of the closest type species

Query: Accession No.

Clozest match : Accession No.

Similarity (%)

Paenibacillus sp. AS 5
ET429626
Paenibacillus sp. AS 7 :
KT429627
Pasnibacillus sp. AS &:
KT4219628
Pasnibaciilus sp. AS -
KT429629

FPasnibaciilus sp. AS 10:

ET429530

Paenibacillus sp. AS 26:

ET429632

P namensiz WO2-37:
AB265206

E phyilasphaeras PALNIL 040
AYS598B18

P agaridevorans DEM 1355
AT345023

P phyliosphoerae PALNIL04T:
AY598818

E agarexedens DEM 13270-

AT345020

F taphuashanense gs63m:

JQ694712

97.63

e.04

08.12

=1
]
a

=
=
=
—_

=]
-
=
—h

2 Paenibacillus nanensis (AB265206.2)
p @ Paenibacillus sp. ASS5 (KT420626)
r Paenibacillus agaridevorans DSM 1355 (AJ345023.1)

100 @ Paenibacillus sp. ASS (KT429628)

Paenibacillus chungangensis CAU 9038 (GU187432.1)
{ Paenibacillus camelliae b11s-2 (EU400621.1)
‘ Paenibacillus thailandensis (AB265205.1)
Paenibacillus sputi KIT 00200-70086-1T (FN394513.1)
Paenibacillus harenae B519 (AY839867.1)
" L Paenibacillus alkaliterrae KSL-134 (AY080748,1)
100 Paenibacillus agarexedens DSM 1327 (AJ345020,1)
[ @ Paenibacillus sp. AS10 (KT429630)

Paenibacillus glycanilyticus DS-1 (AB042938.1)
ool {— Paenibacillus castaneae Ch-32 (EU099594.1)
100 L~ Paenibacillus endophyticus PECAEQO4 (KC447384.1)

Paer wooponensis WPCB018 (EU030687.1)

52
; Paenibacillus pinihumi $23 (GQ423057.1)

Paenibacillus marinum THE22 (FR865169.1)
99 Paenibacillus taihuensis THMBG22 (JQ398861.1)
:aembacwllus sacheonensis SY01 (GU124597.1)
Paenibacillus phyllosphaerae (AY598818.1)

S
99 i @ Paenibacillus sp. AS7 (KT429627)
¥ | @ Paenibacillus sp. AS9 (KT429629)
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PAENIBACILLUS XANTHANILYTICUS

o 53 S W a1 3] AS gana Al ga
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ASHRAF, 2018, IJSEM
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CYANOBACTERIA, MICROCOLONY FUNGI J} =5
MICROBIAL BIOCRUST, MICROBIAL MAT, BIOFILM
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NE 1LY 1 S WepDen yoies 2I00E ES00S SE2H MERL 1483%
e ME 719804 1 Seepiomyees abosrEzobs sein [R-3G5-T10
NE 112371.1 Srepiomyoe: vindodzztzticwe stein NERC 13108
NE 1124871 Srepiomyvoes afbom Eaohs stain NERC 3413

8 ME S0EE41] Seepomyes s srzin B-3GE-T2
|—.3'-[K 5115511 Streptomyres sp. skain [R-5G5-T4
o ME S0ETT5] Streptomices sp. shain [R-3G3-T1

WE (43508 1 Swepiomyees afrovirens siain NERL B-16357
~|;11[K T12E84. 1 Srepiomyces . arein [R-3G3-Y1

@ ME 8115521 Streptomnyees sp. shain [R-3G3-T5

W LE 7108081 Srepiomyces 3. strzin [R-3G3-Y2
NE (438401 Streptomyres varihilis sirzin WNEEL B-35984
NE 1123121 Streptomyres grissodncame s siein WERC 12871
NE (410661 Streptomyr ez grissoqubs 1= strzin NERC 1278
@ ME 7129887 1 Srepiomyoes 3 stzin IR-53G5-Y3
NE (41053.]1 Streptomyres colinue stein NBRC 12755
WE 1123451 Strephomyres grimoflavee strain WBRC 13044
WE (42221.1 Streptomnywres grisoflve sein LG 15344
W ME S0ET08 1 Seeplomyess sp. shrain [R-3G3-K 3

NE 043835.1 Strepiomyvoss peendoerieolus strain WEEL B-328E
NE 041178.1 Srepiomvoes gencidions s NERC 15412

WE 0438151 Seepiomyres calimosze strzin WRRL B-288S

NE 1123446.]1 Swepiomyrss celhloszs strzin NBRC 13027

W LIHE1STIE 1 3 treptomyees smocidic s strein [R-3G8-K2
NER (411158 2 Streptomwrss parvaln: sean NWBRC 15183

{E}CRIHZEI 1 Strephomwre: prpirascens arain JOM 4508

NE 0411581 Seepiomwres spinovermcosts strain WERC 14228
4 ME S0E355.]1 Streptomwres sp si=in [R-3G5-K1
NE (411551 Streptomyres ndizensis strzin NERC 135064
NE 1173341 Nozde orizci=ors

[

cizorsic
WR 1158301 Nomrdie crRcis=orgce strain DEL 44484
W ME 5114581 Nocandia rzin [R-3G3-T3
W ME 7158551 Nocandi sp. stan R-3GE-TS
WER 025059 1 Nocrdiz sherssus sz i IMMIE D-1552
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There are 14 collections in Iran

Acronym
ABRIICC

ACC
APSPC
BERC
EFUMS
CCSM
DDECC
FUM
IBRC
IRAM
MCI
PECC
PTCCI
uT
UTMC
YEF

WDCM Number
DCM 843
DCM 1112
DCM 1157
DCM 105
DCM 1194
DCM 89
DCM 1185
DCM 1209
DCM 950
DCM 939
DCM o973

o
[DCM 964
VOCM 124
VOCM 1177
DC.- :1'.
VOCM 116

Collection
ABRIICC Agricultural Emtemn‘:w':earch Ipstitute S rag Eulture-c I
ABRII culture collection LH
Qilseeds Research & Development Compnay (ORDC)
BERC culture collection
Bushehr University of Medical Sciences
Culture Collection for Soil Microorganisms
Dasht Desert Bacterial Culture Collection
IBRC: BIOLOGICAL-RESOURCE-CENTER
Iranian Biological Resources Center
Iranian Fungal Culture Collection
Microbial collection of Iran
]P?trcgynl-ﬂintechnnlogy -%!G!EE&E.E’!{?NS
Persian Type Culture Collection

University of Tehran
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ESPECIAL CULFPURE-COLLECTIONS (PRESERVATION OF PERSIAN MICROBIAL HERITAGE)

Yew Endophytic Fungus
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7,701 MIL POPULATION

44.47 BIL TONS/Y THIS YEAR (RESOURCES EXTRACTED)
1.7 BIL TONS/Y THIS YEAR (WASTE DUMPED)

579 MIL TONS (FOOD WASTE)

1.7 PLANET NEED (FOR WASTE RECYCLING)

28Y, 69D (TIME LEFT TO END OF SEAFOOD)

50,000 HECTAR (KHOOZESTAN)
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Frances H. Arnold, California Institute of Technology, Pasadena
Ann M. Arvin, Stanford University, California

David Baltimore, California Institute of Technology, Pasadena
Floyd E. Bloom, The Scripps Research Institute, La Jolla, California
Jeff Dangl, University of North Carolina, Chapel Hill

Susan Desmond-Hellmann, University of California, San Francisco
Mark Ellisman, University of California, San Diego

Paul Falkowski, Rutgers University, New Brunswick, New Jersey

Adam Godzik, Burnham Institute for Medical Research, La Jolla,
California

David Goldston, Princeton University, New Jersey

James Hanken, Harvard University, Cambridge, Massachusetts

Robert Langer, Massachusetts Institute of Technology, Cambridge

Rick Miranda, Colorado State University, Fort Collins

Norman Pace, University of Colorado, Boulder

Camille Parmesan, University of Texas, Austin

Peter H. Raven, Missouri Botanical Garden, St. Louis
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EACH CELL OF JCVI-SYN3.0 CONTAINS JUST 473 GENES,
VENTER’S PAPER RELEASED IN SCIENCE (2016),
CONSTITUTES A BRAND NEW, ARTIFICIAL SPECIES. -
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SOURCE: Shapiro Lab, Stanford University School of Medicine.




