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Metagenomics	
  reveals	
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  likely	
  source	
  of	
  
Tetracycline	
  resistance	
  (TetK)	
  on	
  both	
  media	
  

TSA$
Media$

LB$
Media$

te
tK
$

te
tY
$

te
tS
$

te
tB
.P
$

te
tE
$

te
tW

$
ot
rC
$

te
t.4

4$
te
t.3

6$
te
tM

$
ot
rA
$

ot
rB
$

te
tR
G$

te
t.3

2$
te
t.4

3$
te
t.4

1$
tc
r.3

$
te
tD
$

te
tT
$

te
tR
$

te
t.3

3$
te
tL
$

te
t.3

0$
te
tA
.P
$

te
t.3

5$
te
tV
$

te
t.4

2$
te
tQ
$

te
tA
$

tet#Genes’$Coverage$RaGo$(Tetracycline$+/.)$ Log2 $Coverage$RaGo$

!4#
!3#
!2#
!1#
0#
1#
2#
3#
4#

te
tK
#

te
tR
G#

te
tY
#

te
t!
33
#

te
tD
#

te
t!
44
#

te
tS
#

te
tB
!P
#

te
tE
#

te
3#

te
t!
32
#

te
tA
#

te
t!
42
#

te
tA
!P
#

te
tQ
#

O
tr
C#

te
tR
#

te
tM

#
ot
rA
#

te
tW

#
te
tV
#

te
t!
30
#

tc
r!
3#

te
t!
36
#

te
tL
#

te
t!
41
#

te
t!
35
#

O
tr
B#

te
t!
43
#Lo
g 2
%G
en

e%
Co

ve
ra
ge
%

(T
et
ra
cy
cl
in
e%
+%
/6
%)%

LB#Media#

TSA#Media#

An>bio>c	
  resistance	
  genes	
  

Afshinnekoo	
  et	
  al.,	
  Cell	
  Systems,	
  2015	
  



We	
  focused	
  on	
  the	
  red,	
  high	
  confidence	
  
parts.	
  	
  S>ll	
  matched	
  >15,000	
  species	
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Site Status City Country
Total/#/
Stations

Transit/System/
Length/(km)

Riders///year/
(billions)

Population/(people) Department
University///
Institute

Contact/PI

1 Ongoing Beijing China 318 527 3.387 21,150,000
Beijing5Children's5

Hospital
Capital5Medical5

University
Yongli5Guo

2 Planned Seoul
South5
Korea

377 464 2.563 10,117,909
Genome5Standards5

Consortium
Macrogen Changhoon5Kim

3 Ongoing Shanghai China 337 548 2.519 24,150,000 Personalized5Genomics5 Fudan5University Leming5Shi

4 Need5PI Moscow Russia 196 328 2.491 11,503,501 TBD TBD TBD

5 Planned Tokyo Japan 295 316 2.351 13,185,502
Department5of5

Integrative5Genomics,
Tohoku5University Haruo5Suzuki

6 Ongoing Guangzhou China 130 240 2.280 12,700,800 Systems5Biology
Sun5YatYsen5
University

Zhi5Xie

7 Ongoing New5York5City USA 468 436 1.708 8,405,837
Physiology5and5
Biophysics

Weill5Cornell5
Medical5College

Christopher5
Mason

8 Planned Mexico5City5 Mexico 195 227 1.685 8,851,080
National5Institute5of5

Public5Health
IANPHI5Mexico5
Secretariat

Jesus5Martinez5
Barnetche

9 Ongoing Hong5Kong China 87 175 1.618 7,219,700
Computer5Science5and5

Engineering
City5University Patrick5Lee

10 Planned Paris France 303 214 1.527 2,273,305 Analytical5Genomics
University5Pierre5
et5Marie5Curie

Hugues5Richard

11 Planned London UK 270 402 1.261 8,615,246
Infectious5Disease5
Epidemiology

Imperial5College David5Aanensen

12 Ongoing Barcelona Spain 131 178 1.036 4,576,394
Genomic5and5

Epigenomic5Variation
Centre5for5
Genomic5

Stephan5Ossowski

13 Planned Singapore Singapore 113 153 0.922 5,399,343
Biochemistry5and5
Molecular5Biology

Pennsylvania5
State5University

Stephan5Schuster

14 Ongoing São5Paulo Brasil 65 75 0.921 11,895,893
Genetics5and5
Bioinformatics

University5of5Sao5
Paolo

Houtan5
Noushmehr

15 Ongoing Boston USA 51 61 0.166 4,180,000 Biostatistics
Harvard5School5of5
Public5Health

Curtis5
Huttenhower

16 Ongoing Sydney Australia 7 15 0.031 4,576,394
Computational5
Metagenomics

University5of5
Technology

Aaron5Darling

City%Details Site%Principal%Investigator

www.metasub.org	
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hlp:/www.extrememicrobiome.org	
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Metagenome	
  of	
  building	
  materials	
  throughout	
  construc>on	
  and	
  human	
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  change	
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Catgory
#)of)
Fields

Data)Fields)(taken)from)the)NYC)layer)of)the)app),)also)using)input)from)the)
Open)Source)Building)Science)Sensors)(OSBSS))metadata

Surface(Composition 9 Metal,(Wood,(Plastic,(Ceramic,(Metal,(Leather,(Concrete,(Glass,(Other
Surface(Type 8 Kiosk,(Turnstile,(Bench,(Railing,(Handrail,(Garbage(Can,(Payphone,(Other

Surface(Porosity 3 Hermetically(sealed,(Porous,(Absorbant
Cleaning(Frequncy 1 Frequency(per(day
Cleaning(Type 1 Text(for(detergeny(or(methods(used
Human(Activity 3 Video,(IR,((and(observational(estimates(of(#(of(people
Surface(Location 3 Floor,(Middle,(Ceiling

Air(flow 2 Speed(and(filter(type
Air(vents 3 Number(of(input(and(output(vents

Subway(Lines 22 1,(2,(3,(4,(5,(6,(7,(A,(C,(E,(B,(D,(F,(M,(G,(J,(Z,(L,(S,(N,(Q(R
Subway(Stations 468 Auto\complete(from(Form

Subway(Car(Position 3 First(Car,(N+1(Car,(Last(Car
Train(ID 1 Train#(4673

Temperature 1 Range(from(\50oF(to(150oF
Humidity 1 Range(from(\50oF(to(150oF

Taxi(Surfaces 6 Back(seats,(Front(Seats,(Divider,(Door,(TV(monitor,(Other
Airport(Surfaces 5 Door(Railing,(Screen(for(Check\In,(Escalator(Railing,(Seats,(Bathroom(Handles
Park(Surfaces 9 Bench,(Handrailing,(Water(Fountain,(Slide,(Monkey(Bars,(Swings,(Trash(Can,(Lamp(Post,(Other
Bus(Surfaces 5 Front(Door,(Back(Door,(Seat,(Rail,(Other

Traffic 3 High,(Medium,(Low
Audio 3 Record,(Play,(Delete

Manual(Time(Entry 1 Time\stamp(back\up(field
Photograph 1 iOS(or(Andriod\based



Integrate	
  all	
  molecular	
  and	
  technical	
  data	
  
into	
  a	
  “smart	
  city”	
  and	
  then	
  a	
  “smart	
  globe”	
  

with	
  Center	
  for	
  Urban	
  Science	
  and	
  Progress	
  (CUSP)	
  in	
  NYC	
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