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VA F2 Lake ArrowheadolA] wid E&otir) 2012 FH = 2@ F7|2 7
HE = PAE AgE o] g ol2x vk FHl FAZ A21xF w3 ol A
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OE BEEe 251 Ak 1009 He A7pAEo] 44 59 T s4e
stHA FAEE FAE st AT JFete] Exe EE H W[ A
e ZHA "o 53] dAHP2 AEH ol 2o F¢ % ASAEE o &
g F AEE HAANA & 5 ANA = AF AZEe AFSEARE o] $o
= OAl 2o g PAE AUiEtH ®/F 1047F 77k =& AR €W g
=R} EES oot 53] 549 ﬂﬂ A R B Ado] BE g *
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O A|213] LAMG conference 32 &# ©|A]: http://www.lamg.info/
O Meeting organizer:

- Dr. Jetfrey H. Miller (University of California, Los Angeles, CA)

-1 -



Dr. Ashlee Earl (The Broad Institute of MIT and Harvard, Cambridge,
MA)
Dr. Jonathan Eisen (University of California, Davis, CA)
Dr. Elisabeth Raleigh (New England BioLabs, Ipswich, MA)
- Dr. Elinne Becket (Zymo Research Corporation, Irvine, CA)
O UCLA Lake Arrowhead Conference Center 3| ©]XA]:

http:/ /lakearrowheadconferencecenter.ucla.edu/
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FAa7MA Y] AAL A A2- AP AFE F&E
A Attt 4 A R AYAA F 2% IAIRE Y i3] AL
A= Ashlee Earl, Jeffrey Miller ¥ Jonathan Eisen & & F32F 3%l19]
LAMGSE] <At wid S AWstAat. 53 vlA "o “Arrowhead and
Microbial Genomics; Update on the Tree of Life"E& A|&Ho=E UFE I
Jonathan Eisen< Aol €€ LAMGo] FAsHA 723 28 ~8 &
el AAEY dE&T F T8I =roE d2H JAER] T2 2F
= HAFHEA dFse 244 ST 53] 19989 °]F=2 LAMGelA
dxd WEEY TEokE T O EY genomicsoﬂ/ﬂ community £}
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+ AW ol 8o IAIFE dd A= /\]ﬂ'i v 27} T
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<Session I. Microbial Communities I: Microbiome; Biodiversity>
oyt &, §4, X (plaque) 5 Thdg A microbiomeo] ThFH I B/ A
& **Eﬂfﬁr«l dud = Rl el Wol-Zste] et W&= A= 7
®7F FE o|FATh 583 Fadtti A4EHe ERAe HEK)E E
/\l SF .
* The Human Skin Microbiome: Metagenomes to Therapeutics. Julio Oh
(Jackson Laboratory Genomic Medicine)
08 Aol wstd FA9 A=shd tFAol d53] =X,
microbiome ATE &3t moist skin®] P E Tl =T
- A5 dgo] AstH vAEe gdAde]l E°]EaL virulence?t AXH
FAAZE ot
Whole-genome shotgun ®219] metagenome studyE ©]-&3t &3]
4 oA AT FAGH Alde FED 5 AT
- JEFY] F8 dJeR giHE P oames®] BF o] Wl =L

1, pan-genome & HluWE F3slo] o|n] 443 functional saturation
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e Vitamin B12 Modulation of the Skin Microbiome. Huiying Li (Univ.
California and The David Geffen School of Medicine)

GEE Bash AARle] HRe| EAGHE P amese) AAA BAo] TE
o, @ZW HE B12 sEgts T2E Ak mebs whgets o
=g

- = F3 AHE P oames strain HIEFR B127F B2 X7 Bt
porphyrine o] W0ty A+ A3E vk o2 HER Bl2 &3
574 P acnes®] iAo AT =5 W2 Rde A bsith

* Microbiota-Nervous System Interactions in Health and Disease.

Ekaube Hsaio (UCLA)

_4

- Germ-free mouse E&S o]&3to] HAU o] 54 spore-forming species”}
T2E AZE FoF AZEJY YA 2XITE AL gyon, o
= wilsteE PAdES AEE SRE TEstAT

* Differences in the Breast Duct Microbiome in Healthy Women

i

Compared to Women with a History of Breast Cancer. Parag. A.

Vaishampayan (Jet Propulsion Laboratory, Caltech)

L SFA WR vAR U] B3 9 sE ARSAST AN
M3k o,

{4s|
FAst=d Wi =

2 oy
et e Z‘ﬂ—? 41 microbiome©l] ojuw 3t W3}

A0 NeH g wh 5

Microbiome Diversification within Individual People. Tami Lieberman
(MIT) *

- Burkholderia 7+, A&+ 9L P acnesgs W3O & 3to] 7|l oA Ay
=9 37t Atel wet o9 JFH=AE Frekd. 54 gyA
7} A8 Wkes Aol okdet AE BYATE BF o2 A= Ao

welglen, 53 747he] mge AME OE P oames’t AAstEA |
mﬂOiwaJwﬂ%éﬁﬁ%ﬁgzzﬁ%ﬁk@ﬂ%z@lm%EW1

29T

e Spatial Organization of Human Microbiome at the Micron Scale.



Jessica Mark Welch (Marine Biological Laboratory)
- MY HAE OIS TEZS F Jde F3F rRNA probes ARE-5}
confocal microscopy® A B ] vlA| 725 UAZF o= FH 35T,

<Session II. Pathogens/Antibiotic Resistance/Evolution>

* Accelerated Protein Evolution by Diversity-Generating Retroelements

(key note speech). Jeffrey F. Miller (Univ. California and The David
Geffen School of Medicine)

- Bordetellao| X HA = = vHEHIE 23X = v]$ H2 WEE trophismo] %
k& =6, o] tail fiber gene WTholl &A= VR(variable region; 134
bp)9] ol o3 Yottt

- VR HIE F ol QAF3 TR repeat® o] ¥y T & o|ET STH|E&
A& TR repeate] §7|A "ol VRZ HE=H&d, ojwf ul=2 Hel QU+
reverse transcriptase’} #Hste= A E I Q.

- Group I introne A TR F£7F RNAZ HAE F splicings AA 1

=013 FEo] Wole Ayel A4 TS sta d=H, °f ¥9=
diversity-generating retroelement(DGR)2} F-ET.

-WEAE 24 2 0E e FHAY 245 B4 DGR 97144
< OFstAT O 2 WAUSS BEH e

- 71F 9 regulatory circuite] DGR Wi3lE ZHeA|9F 1 dynamic
range™ "¢ WIS AlbeA T

* Antibiotic resistance in Neiserria gonorrhoeae Yonatan Grad (Harvard
Medical School)
il ?l N gonorrhoeae= @A PCRE
SlM = FAA WA AR i AR
s ¢V Oii’é‘:} A WAdol AL A-qUW= S vVl 25 As
Ml 2F oFAle] T4 FAo=E a3rt = Ao Arla o w=
CDCe &35 Ado= 11009 Fof ZHdFE ez 744

| &4
AAlste] ofA] Ao Boste FHA WolE AR CH, ofAl WA
o wE Xdw N outbreak AFH S AT i A% L ESH

ATt
* An Ancient Emerging Infection as a Cause of Maternal Sepsis in Late

Byzantine Troy. Tatum Mortimer (Univ. of Wisconsin-Madison)



- 1t B9 fFEoA EHAEE calcified nodule(37 2~3 cm)e] DNA
5 B4 Ay AEe ARU= WATE] Gardenella vaginalis 3
Staphylococcus saphrophyticus®] BX1 o] ¢ H .

- o] FEES HHA dojys AdEAd el
o2 dHA AT

- Gardenella| A= F29  genome assemblyE: Ledl AHF o}
Streptococcus?| A= 17012] plasmid sequenceE 233t finishing 9
A AEde e Ao AFsiAdn. oA AF7FA it DNACA

AT mAdE 784 ALd ol S4ETE 7HE =2 Aotk o] 73
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<Session III. Metagenomics/Pathogenes/ Antibiotics/Evolution>
* Switchgrass Ecotypes and Eheir Microbial Communities. Esther Singer
(GI)

- AEASE A ZEQ] switchgrass(Panicum virgatum)= SV HE W
A2 Ao metA upland 2 lowland®] F 7}A] ecotypelE T ©]
=< 2EY 2 AFAR AL 5o tEdH, 4E compartment?}
d =42 microbiome #X} oj® A@A o] A=AE Loty 935t
16S rRNA A] & (bacteria and archaea)®} ITS(fungi)E ©]&3% WEMAE
A4S AASAT. Weak ecotypedl A= HIAA S OIS I
U= 238 AUt 354A 979 542 vEAR ecotypedt A
¥ microbiome®] EA& 21} = ZolAt.

¢ Changes in Antibiotic Use Drive Enterococcal Evolution during a
Hospital Outbreak. Dari Van Tyne (Harvard Medical School) *

- Enterococcus faecalis= W WA Ldojut= GI tract e F2 €
Al ¥+o]th. Transmission dynamicsol] gt Z&-S HA FHe
Al A ZE Enterococcus outbreak BAl oA FET #& WHHCE

FRAA E4S AAs .
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outbreak ©°]Fol ®g|d FF+= virulence factor, CRISPR/Cas loci,
antibiotic resistance % mobile element ZTolA HWZH T-LSIA|TH
outbreak °©]% #2|¥H 5+ clonal dH ol
- wg @7 AastAA Welzl Hak solve FA( 46t A EE
Hol E3)S Hola d+d, ®Wolry wiEste FHAE FAS] HY
trehalose operon repressor(TreR)7} ©] ol 3l &3} .
- Trehalosex= Z~Ed# =7} Fo]d o) A+ ol 2% =] hypertonic 3 El
E fFEgozA AEYE S Fole Zo=E Holy, ampicillinl'ﬂr lysozyme
= &3 dFst. =, AU sk
=T A TreR qutﬂoliﬂﬂ' o] &7l A

f

=
-

FAEEAS Ao E T

53t T ®o] dopd Ao =l

- 19873 carbapenem LWo] A3 HA TreR EAWolE AEA L
penicillin binding protein 4 (PBP4) % 7+¢] 5 -upstream regionoﬂ 1
bp deletion®] A7l Ed®Wol7t TA3ATE in vivo selection =

ol T A=A W3 dAE =AWl dHHY WIE %

= S dFskth

e Toward Microbial Diagenosis Using Metagenomics: A Case of the

2

T o
R
o
3l
L
o
o

S

& m*
b
v

Runs. Kostas Konstantinidis (Georgia Institute of Technology)

- HAE doss A Aste] A vielazwlel e ATE SRA B
FAF A7 IFANA R WEA =Y B4 =+ (MyTaxa, MaxBin,
imGLAD -5; http://www.enve-pmics.gatech.edu)E 4713} 3 t.

- vl W T A GelA 2013 d0d] Yol foodborne diarrhea outbreakE
o2 WEAE UHolHEZRY  Samonella enterica®l  reference
sequence(Heidelberg strain)<& &-&, readE binningste] F+XAE AT
AetAth o] FAACA THA FPR HTe AEH =TTl
co-infection A 2] A F-Z T3 WHOZ FASHAT

- A% A3 A2 A microbiomes Hlnld| B
(richness and diversity)°] Zr&ste= A o] A=

S el o ESHE PP EE Aste AP AT

e An Integrated Metagenomics Pipeline for Strain Profiling Reveals

Novel Patterns of Bacterial Transmission and Geography. Stephen
Nayfach (UCSF) %

- Microbiomes 43t HAEY M9 F=E

o

T3t H species TF



o] FHoEE =T HotA &V FAS EAE] oH, T U
o] Wol(rare SNP)E H=T & A+ =771 L3t

- MIDS(Metagenomics Intra-Species Diversity Database)x ©] 2
= dd Aoz, F/iE 3% A vdE FHAE 8
=<0 Holejr| o] 2o FASA AT

- 20F mock metagenomes 3 MIDASY F+aEAS WA U5 o,
T 7HA MES wEHAlE HlolE o A &85t

- A WA dolEE AlAolet 2O microbiome dataEA, 4l o}e]
microbiome°] FHEH = HAHANA 2o S AHFAQA A9rE drpd
HdoAst=AE LotRua st AFAT. =4 FHFo Ao}
microbiome2 EXOAIA AF W FolAwt, IHT UFo FAHHE
AE(FE spore-former)> 1% A Foh+= A HRTL MIDASO =3
% reference database™ read classification® 2
ot & F As A= 7ol A

* Regulation is Key - Understanding the Paradox of Genetic Diversity

Agrsk

in Uropathogenic E. coli Henry L. Schreiber IV (Washington Univ. St.
Louis)

- AA Ao AWt A=TE A= tiRTl 9% UTl(urinary tract
infection)®] #Al& A HlEo] 2535% AEE =3 FAA| WAZ7HA
Zﬂxﬂlxﬂ/ﬂ guHoz v Z AV Bv. & dTolHE gt uE

S 2ZHE o]EA uropathogenicity’} FEEE=XE Lol A
E}.

- UPECY clinical isolate= AlZWAysA oz w]-$ TFUSAEE,  core
genome divergence® ZAFSIY 21719 F22~E|7}F UPECOIA wi-$ 3
dAo] =2 Hoz AU

- UPECY #HWg =RHAM= FRHFo] MASt=  intracellular bacterial
community A o] wl-¢ FL3sHA AAZ.

- A4 & 2ol W colonizationd}t WA ko] ABAFE =ASHA
31, transcriptome studye SH3M HH L} ZAANANE HF50f o}
= A7 ol BES BT

* Microbial Fermentation Products as Indicators and Instigators? in

Cystic Fibrosis. Katrine Whieson (UC Irvine)

- A WoellA HAaEE Y diAE F AR AEE microbiome©] 2



A WHEAY hostd] A& WMPT Zolnt

2 A+ Cystic Fibrosis &A+¢] 1Y microbial community &
metabolite2} AZA3Fe] 43 Alg o],

CF #79] oAl volatile organic carbons GCE ZH3tH
2,3-butanedione?d] #Ho] ARl HF R =T o= A
GS-MS$t LC-MS= tiAkAl & B4% Axet 2 JdXd0. T2
ddste] FAEE 9 S Be Folle o A=Y #Hdo] g%

ot 54 A=A vAAEY A AFE

Aste o]z eijls et At
2,3-butanedione®| F7}sl= A2 AY Wol|l EAste Streptococcus®] ¥l

05 UHI FHRAATE Ao ole wY A4S FIAE o] H

Metagenome 4=
]

- 71374+l Pseudomonas aeruginosa= B Aole TAIE Ho7|A &#Th
7V, dFY AZEZAQ 23-butanedione®] WOFAH pyocyaning E°]
HhERA AR ddo® v S, giAEE2 B g E A4
st AAARJ] A He EARORE fides dHEAS AU U=
Aot

<Session IV. Genome Analysis>
e Standardizing Microbiomics - Removing Bias from Sample Collection

through Analysis. Shuiquan Tang (Zymo Research Corporation)
Aol $X3 Zymo Research Corporation< QiagensH A&
S Aol ojt 2AE NSty TFsts SAelth WEHA s ATl
Ae T rAEe EFA A A DNAE #8she Aol I3
o, 7L #Ao A B2 Y (bias)7} LA AT

AE FRolA A4t £ gtoluee] Az, A B &5 AYFH
A0 o|27|7MA BE TA A He|rt YT

ANz Hyo]l Hdstx] gom EAVF AL 5 AT

Zymooll A& 8% wAEFN 2F &8 AEE T3 reference
standard®] ¥F20 ZymoBIOMICS(mick community sample; &-go] A
Ad H)E ATt DNA &8 o] AFHoE o|FAH=AE
ATA7E AAH #rrd ¢ A AT

TG Feo] AES @ 2 o] HEHE DNAS RNAZ B35 5 ¢
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L ATAE MREE o A FU8 Ao BEAHE Swal
£ olgol Utk ool Wit FEolAe] Wl HAxFelE =S
EA o] FEE £5% JAH PPOR AZE HAsE ol

7ot

Ao 2 Al ElelBE e A AAo e HelE =ol= A
Muatgeh. A7) o) 2oiAA e AS 8Fo| vAEo] £F
= NZAZEE 165 rRNA profilings AAISHH T2 43719 bacterial
genus’7F Yo XA|Rt o] WHS ol&st A FEo] dojHe HIATh
Shotgun sequencing W29l 4 W2 o|&dt= B-rol= FYE 710l
A god 4Ee F2 GC bias7} TR

Identification of Taxonomic Blind Spots and Functional Traits via

Single Cell Approaches. Tanja Woyke (DOE JGI)

e

i
B b

- A g 3 A&SHA EASHY PCR-based approacholl A% Q1% A]

%+ clade(“taxonomic blind spots”)7} &4 gt}

HE A Aol RNA AES =35 primer mismatch analysis&
AAS A7 AP 59 mismatch7t FAE AT o] E 3 blind spot
it CPR¥ DPANNY| 43t}

o] FEH3}7] 9&l PCR-negative single celle XZtsto] HA FHA&

SEHst] xdHets WHES st 1y dAlFH == 165 rRNA
gene°l s|Fst= FET Z SFEHA F= AEol A €Y A=
O A3}ES o]83 population genomic analysis7} %13 Fo|t},
ANEAe Adstr] Aol FF &4 71ES ol&st B Tiee e
Td AETS A8k W (hook-bait approach)= A7)SIATE ol &
Abgete] FF ZAZ AEEAE Eddte HAE ATUEEW 7F)
of gk &£4o] 7Hsstdt

How to Assemble and Cluster Every Known Genome and

Metagenomes. Adam Phillippy (NHGRI) *

- Nanopore Al&EA 7] (minlON)< ©]&3tH zlolH &g A Zto| A AJHA

A7A S A e 508 el sAE = A= A HATH

- olFA A gom dF AUHE vdE A4 HelHE =Hsta V&

o] A vlwdr] Y3 N2 EFT2ZA MinHASH &e]Zo 793t
canu assembler®} Mash(genome distance estimator)E 7|&ste] &7l st

%3, bowtieE T+ 3008} 7} WE MashMapo] & F7/N2 Aot ol&
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o] g-&tH % A Oi ﬁj'—‘é— £ RefSeq® =T #FXAS wlaste] ©hAIZE
A E

. Ol—‘;— aZEGOE h tps://github.com/marbw*1 HlEA .

- HlEol H WErtE F3A siE2 vhA A= ojhely dAH= 714
AR =28 A9 v =3 9T 314 = Aotk dHAUYE SAA A
H7} “AAdZ7e) o]z &1 AR /XS delyw AzZ7Ee] 2871
m-e oS FEsAT

* Cappable-seq: Functional Investigation into Gene Regulation of Mouse

)

Gut Microbiomes. Lawrence Etweiller (NEB)

- 72 A A7 FAAL BHS st mAELS TR sigma
factorg A8t 1% H canonical promoter TEE ZHA| & o] &1}
leaderless transcript= EA| 3 th= Zo|th. leaderless®] & wu|= AL 7
AF$7F 2 A ZEClE s Kolth ol ooz 2y EAsH #3
2 g 2Hof| gt

- Cappable-seq& AAF 7HA] ME(TSS)E A7] 59 VYE=E &4 7hs
gt 7]solty. 7] A &= Vaccinia virus®] capping enzyme< Ah-8-3}4
HAAA 5'-ends EZsh= Zlolth o] WS ©] 83t RNAS Auith

S o|F& rRNAE #lAE 4 Qth. S hybridizationo] &% rRNA |
7 2"jo] HastA T

- AA SEAEAA = 4T probiotic straine ARESEATH TS Al
2] Akkermensia®l| A1 leaderless gene®| H|&o] Wy EJ}T} o] V&
< PacBio®} 233t operon 7= ftHAE &&2 F U

"

ru&al

O 94 2149 (+):
<Session V. Analysis of Microbial Communities: The Built Environment>
e Horizontal Gene Transfer in Cheese. Rachel Dutton (UCSD)

- "= AFYUEE oldfsty] A B AHARA gdd FHEs 2
A=E Adsglen, Az=g& A= vAE ARUE delA
horizontal gene transferE 73}t

- #4500 bp FHAA 9% identityE Ztw= Aol ThE F Alolof] A
HW HGT= &AL, A2 B9& 7ls<s zZt= HCGT dd< 8%

o rfr

‘T‘ }}\}}\1:]_

- ©] S|4 siderophore 7]%5°] A+ HGT P2 conjugations st

- 12 -



+ island24], AAZ stationary phase culturedlA FHAZEFEH
excision®d & &<l
- Siderophore’} WIAE Zte] FE# 8o F23%S RNA-seq?} imaging
mass specCE JF3}3 T
e The Microbiome of the Gowanus Canal, Brooklyn’s Hippest
SuperFund. ELizabeth Henaff (Weil Cornell Medical College)
- B22Y A9 Canale] AAEL Al AANL Eo) VAR F 2
28 2ASHED, AEY A9 A A7) L LPgEL B3 BARE
o A#A ] PHE EXE 45 ATH

e Microbial Interactions between Humans and the Built Environment.

J

Roxana Hickey (Univ. of Oregon)
- A=ES AAY &9 w2l " )79

g
microbiome(2 W &X)ol F&FS wA =7}
HA UV %9 7FA34]), weatherization, 7

S Tkt 2l Gl #AF AU ¥ Folth
E3] Algo] vl &Este stshAlEL AUl microbiome?] A WA BA
o T2%= 9o “CARD DB”

- A Ee] Q= AEEES ALESHH resistomes SUHATIE= 89

-

X

* Microbiology of the Built Environment Network: Building Community
and Public Engagement. David Coil (UC Davis)
- microBEnet2 1% 74 WY mAES ATt &FoE A H o
T A 9GA T2 Fgolth
= 2 $EAARASS) D Ao T2 7
94 swab< —’F%‘ 33l 16S surveyE dhi= Zlo] EH3Eo|th
- A EFEE ISSAA D2 swab sample2 P ES X E AT
3P7] o M 553 &4
- FHET AEeA A2 mAEe] EXE ZAT IVEE A3dE &)
ST
* Networks of Exchanging Antibiotic Resistance between Commensal,
Environmental, and Pathogenic Bacteria. Gautum Dantas (Washington
Univ. School of Medicine) *
- At = S-S B3l resistomed] w ko] WIWEA Lol

- 13 -



A7& & microbiomes FAste Hols A AF AZIZF WS F
83y, Z4kolel A9 YF o]E Al7]o FAAE HZEZSHA HHEA A
73t microbiomesS WEA E35HA HY. AR E3F microbiome?
EAL gAY FHEZV FASOE Aol FEAA EAHolY. npgx
2dS o] L3 Ao Z o]HI AL UFoaA o
Bk el

el

=

)¢ 2 H resistome?d A A4 o]t}
=

i

o
[-'>~
ol

= PIAdEo] olnl A5} Els
olE Ayl T Weks wrHEs] ¥ Ao|v(producer

hypothesis). Z8H X 70d3F EFe] A WHAdo]l Al enrich® L

o)
A

DA Z EY resistomec] AA AT O Z w¢ HTo AAHIIFS &
A AT

J84y AAE EY resistom< bacterial phylogenyE T3t W+
o A 2}= &8 HGT potential > =4 &t}

Aas F7HAT AL AR dAAE A eV FA S FAA F&
o] ®2H, o]3oAl resistome exchange’} WIWM3EA doj'd 757 o]
AH(Dantas 159 Nature 2016 =& F=).

inverting selection ¥+ synergisticer ©]-&3F superbug Aol WX A+
7} st

E3 QF7)} AFRStE AA AL 80% o)Ato] EAFPoA] ARE

Adaptation to Rising Temperature Leads to Increasing Biofilm

Formation in a Marine Roseobacter. Alyssa Kent (UC Irvine)

B ATH L% gl AuAd Ve Y Bopuy] AN 1L
233 Y vAES long-term experimental evolution WH L= Yk
A3, 22U West Ao thrsl WAL volLWEL B WEA)
AT

25 Ao mE 4w FFol I Al Aom FAEA ol AY
o= sttt

A2 A AT Hla Al FRA Wo] SHAA w3t FFFlo] S
=AE 2SI

gld ol xd P B2 W =y
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<Session VI. Human Genome and Microbiota Products and Elements,

Synthetic Biology>

Cyclic Di-nucleotide Signaling in Vibrio cholerae. Chris Waters
(Michigan State University)

A7F F= A°] cyclic di-GMPolt}, o] EHL WA Aol &3
oyt

HE A BAstE FlrAe c-di-GMPO A3l fIlrBC & =Fe] W
A< etk E=ZF VpsTSF VpsRell A%, violdE FAo T3 A
X9 ggdiRE EEE A3}

c-di-GMPE V2 riboswitch(downstream®l| 9]¢ tfoY A< THS
Z 3} cis-a cting element)ol] 2}-83o.
Transmissible Components of the Microbiome. Ilana Brito. (Cornel
Univ)
JATEE7E A AA AE7E A @O endemic o] U= A
(TAAA) A AFsh= 30089 FRIe A7 Hdez AAsiAdq.
“FijiCOMP, a community microbiome project””} HMP$} & A2
2HE Z9stal glom SR3 HEH ol (VFES8A, AFA ) sHkE
= 2ot
Latent strain analysisE 1% W EAl% de novo assembler?] LSAE 7N
Tsto] 2835k
Yz QIANA =  Prevotella copri®] THFdel ¢ =ow, 7|EY
microbiomeol A= 3 BAHZA F& vAE=E AU
gk upgol AFst= AFEEL oral ¥ gut microbiome©]| f+AFSHATH
Abundant, generalist clade’} 7} 2 HiEHe= Zo=E HIY
(Streptococcus and  Prevotella)

b

N

Strain-level variation®] haplotyping= %%+ StrainFinderE 7l'&3} 3t

HGTE Y4Z3t7] 93l single-cell approachs & 83k dfo] =z}l 7
A3, AA o= single cell S hydrogelol 223t FHAE FEshe=

<l virtual microfluidics %= 7|3t .

Cryptic Interaction in the Ocean Microbiome. Mary Ann Moran (Univ.

of Georgia)
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- Bacteria-phytoplankton model systemo|A] A+ B12E& Al &3t ti4l
gaet A4 dgtee deth
- RNA=seqs AT A& 979 WHe=
2,3-dihydropropane-1-sulfonate(DHPS)2] &&l7} AMZolA s o
ojd= BITH
- Aol Z2R/IT 1B ©A FgtE(labile organic matter)e] AR A
S & bacterial heterotrophy”7} AX.3tt}.

- GeoMICS(integrated geochemistry and microbiology)E &3l HH| %
372 metatranscriptomes AR TH 1 A¥ sfibAo A HolH
= hpsNeo| L& o] fAstar, ol xR/ a9 nldss 2o

AT 2y DHPSS| ®l&2 waz JdAsin.

- Host7} A &3l= DHPS+ WAt BEE Ztal Q1= Roseobacter(65%) <l 7t
Sold o= dds AFste ﬁgfa Bt

- Sulfoglycolysist= Aol = WAHE b7 Aok I FAHY EolA
DHPSE Ml &3t (important currency)

- Organic sulfur pathway©°] AEjA A v T3S & 5 ATh

Session VII A= 4 E2EH| tig Ald2o] I3t
<Session VII. Genomics, Virus Evolution, Signaling>
* Regional Lung Evolution Produces Bacterial Diversity during Cystic
Fibrosis Infection. Pradeep Singh (Univ. of Washington, Seattle) *
- CF &49 #Ho e S5 S48tAA Fx2< diversifications
ARY. ol %4, rhamnolipid #Hl5, tobramycin A 34 ol 1o
A gt 2dE AolE 2.

- o]H % divergent evolution® Ulo= 7} WA A&EEHe= AL 74
# oo#H =F9 XU AA "E SHS AFdges A
(compartmentation)©] .

- AA o]Al & fs] wojd Ao FHo ME TOE AN SEdS &
gt FHA AAALS 3+ A3 HE3 compartmentization S B

™, % 143 9] migration event’} A A= A AT

A = AMEP7EA S AZE @ E SNPE 543+ non-hypermutator
A< 4 sy F 3007 AE9 SNP7F &elE )

S 2+ functional differenceE FA3IAT. oA WAAH 22 ©

o a9

o
&
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=< gdstAth

- 5& 9 regional isolatew AFHE HIHSE I virulence testl A= &
A% zlo]l7F AT Virulence’l 2 EEdF= exsD AR TS
Hol 5 zka QAT

. The Human Virome in the Lung Dysbiosis. Elodie Ghedin (New

York Univ.) *

_ A== vlolg gt 2 Aol ZEd T AsAt Bad A
o] nlolz] 9} duh FHA SR WMIE AYEAES LolruA e
Ao o o] E3golt)

#2779 ¥ microbial interaction networkol = W3S ZHE=th o

E M 7 2ol dAE = AL Fusobacterium?) ), biofilm A S =

] &
°|

O 9¢ 224 (%)
<Special Lectures>
* Microbiome Course-based Undergraduate  Research  Experiences
(URREs) Benefit Students and Faculty. Jordan Moberg Parker (UCLA)
- Cookbook FHIE W=+ HAFAQA A3 nFol|A Discovery A o=
o A= Hol= A e ws Z2IOYS 2745
- B3 71e 550 obd, FeHd 4
- CUREs Z2I33% H=o] EA4 a8E
- AR 243 WMEAE rlold e 3 microbiome THYA AT
T2 Hvholt
* Identical Bacterial Populations Colonize Premature Infant Gut, Skin,
and Oral Microbiomes and Exhibit Different in situ Growth Rates.
Matthew R. Olm (UC Berkeley)
- Initial microbiome©] <13t BAY AZZANA wl-¢ Fasd. AE =
24 100 ol de] HAYS= microbiome disbiosys= T GA A Eof

A%<+
- Hlsobg Blojd A g & oW Aot microbiome XHH sl ohok
AL ZAEIE oY B A 25 A4S S Bt a3d o

el Al 3t AEAA 7P ol dER T A2 ZIuA 22 A3



o}

- Metagenomic read”} oriC(replication origin) Tl dwrjy} w3 = =3
E Z4(PIR value)FoZA 2z} mlA&Eo] ME AF oA v} &
WA 54 FJAAE FAHsE= Aol Jhsstt. E@AIE AU EY A&7
o T WelM A=l ¥ e L8ty AU

- 49 £X9 abundancex I Y X|SHA| FgkTh

* Plasmid Dynamics of blaxpc-Positive Klebsiella pneumoniae during

Long-Term Colonization. Sean Conlan (NHGRI)

- KP &7t 2k e 309 Eek=vEvt EE A dolA A
A713bg AXHA LA Wl 7h=AE PacBio sequencing® & -4
AT AHE TESIAY. AAE WM rearrangementE A A A=

- % o

f
F

9

Mo ot

TX2EE HYEHEE epidemiology?}t tratmentE i o HA THEH,
&2 PCR 7|¥ke] o= A A WA ZS2ved &
dol oHT

vl 114] 5580 =93l Ulse T KE062 WO u=S wWul 3k A|7HO
2 99 249 M 54 Aol AWAFFL Fae] A=A




Tl BEE AIEE 7HHT A tiREe] 7RI A

2 gHo2 AYATE o] 7 a—w
U A E WMuA gx @A R

e mgel S olAEUT =
9e @He AZIAE e Fe

A el om, shAY & BAFL Wik mie s
Rel AAE S FuE UA BTk olPd g v Aud 297
AA Qe T 8 Adseae] wEe Mo Pk T
st s s Be ArbEel Fageld o

S1g 2
Bo= 29X JEE UFrAY A == 215 IFS=Z2 Uy
2 =4

29 4. BT} PAE AA} A7
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ANALT AW FaE GAAY B8 22
=4

sta gloid v }x}—g—o] ol aA| oFa Ao

o)
shsith oleld Fwl g0l WA BhEQl BV Aoy WEAR &
©oos ARSA R P4 AAL F WEA 42 99 ANE 2o
Gazt A YA B 108 A 1 FA AR Aztel £71A
i e % glo) WS Helsch 53 AT A Qo] us Fk
the ol A7bAEel FEA oAl

AR $7b BA gm ARAL YA FH GAl JAA APHE o]
betd BF Aol hES 253 T SlAE tha ofnbFolHa B
9717k mAAE AL Adelth EiH 22 AW FF OUE 250
AN ATHA e AL WP okl FoT Witk AAY ol
Lesn AFEE B97 SolAE 4 FaW AL FAAE 2T 2
A3 24, % 35t Ao YFea AATE Ao 08 Fas

- FEEHAG= %O]E} H}O]ﬂiﬂ}olg e EﬂO]EiL 5

o e} tf| o] B o} ?ﬂ%ﬂ‘ﬂ Ao sidstaxste ZA9 Aol wEt b

5 B YR AEo] RHE 22 5A WA

pandas-matplotlib(python) %:53: o]&3l] HAMEL XS AFAAME 1

Wi AR A =5 tiste] A=t #d st AxE APE2A S Holy

4 2 FA A tigk HEs dFE steAd e A &) oF
ARh ol WhEAl Hesital fo.

234 4 9 AR siogts dd /FAA Y 24olu 2R d e HE
FAZF QFEEoIAAT, o|H LAMG 2016914 #HEH 57 7

Ay ZTAHE TS RWH microbiomeo| &3 =7 AT FAZEZ A
'y = 22 F At FoEgxE Ixt3 #H™|3E microbiomeo] 7}
A 583, A5 Ar|et dZ A &= skin microbomed] #F A1 W 8-0]
AFAe=r BEod 7iQ0 WelA Hox& mlyEY
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WY s oAle 7led EHo dYolA metagenomic sequence=F
B ©d Fo SNPe @=dte Aol dnteEA 7Hestths AS dAFNA &
He A7 AHE Fote 3 g AT

b

B Sraedfi IS FolA gosiA d F8 AZEOE AVEH e

NCBI pathogen

- http://www.ncbinlm.nih.gov/pathogens/

MyTaxa - assign taxonomyc to metagenomic fragments (Kostas lab,
Georgia Institute of Technology)

- http:/ /enve-omics.ce.gatech.edu/mytaxa/

The enveomics collection: a toolbox for specialized analyses of microbial
genomes and metagenomes (Kostas lab, Georgia Institute of Technology)
- https:/ /peerj.com/preprints/1900/

iRep: in situ replication rates for uncultivated bacteria in microbial
communities

- http:/ /biorxiv.org/content/biorxiv/early /2016/06/16 /057992 full.pdf

- https:/ / github.com/snayfach/iRep

MIDAS: an integrated pipeline for estimating strain-level genomic
variation from metagenomic data

- https:/ / github.com/snayfach/MIDAS

ggKbase
- http:/ / ggkbase.berkeley.edu/
metawatt - metagenomic reads binner

- https:/ /sourceforge.net/p/metawatt/wiki/Home/
STAMP: Statistical analysis of taxonomic and functional profiles

- http:/ /kiwi.cs.dal.ca/Software/STAMP
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 MinHASH ¢8|l 93t long read assembler®} 7|8} =75
- https:/ / github.com/marbl/canu [canu assembler]
- https:/ /github.com/marbl/Mash [(meta)genome distance estimation]
- Ultra-fast read mapper= = 3712 %

* Pilon - Automated assembly improvement and variant calling
- http:/ /software.broadinstitute.org/software/pilon/

* RgaPepPipe - Reference guided assembly
- https:/ /github.com/tracysmith/RGAPepPipe

3. BHal U geo &8 wrel

2 stetisle FAHE Foted @Y HAEF} metagenome P synthetic
biologyil?—Ei microbiome(human-associated, soil, aquatic &  built
environment)?] ¥ T 7|5 ATE HES Ve vAE FAAY HA A
T TS A48 Iotd ¢ AT 53 AAMAZRCE ZA7F HA A=
FAA WA AR (“resistome”)o] AH HEE T EY IHOEHEH
ZF microbiomeS. 2 3= o] ZHHY outbreaks YO 7|A Aol thetk

312 =90 M e 58 F AU

SIS

ATFZ7F dA) S Y= AT EoF S VIAE

gl d gAlA WA ARAd get F
3l Z Al bioinformatics tool¥ ©] ©] E]Hl 9]
Al FAo sl EE3 nF{F7l 73 =

Z—]]
Heate] AL e AT FF oelg & & ok
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H3 & ZEE

1. 8 U& 2%

O W= AgXZYo}lF Lake ArrowheadolA €% A|21x Lake Arrowhead
Microbial Genome (LAMG) Conference®l 43t AFH|UE o] &3 o

U EAE FAA =Yl A MY ST olfE 290 % ol

= AT 29E TAEHE YEIFIC

O =9 AA A3} AFAHE microbiome L AF-A 37 o 41 2] microbiome
A, eal A Foqo Wﬂ °ofFE WA =dHolAY X3 T3 #H
g HAE FAAT Eoke] HA AT FFES oAt

O NGS #A&E ©] &3 binning: assembly variant identification 5 1L =3}H &

A zzafgel HA T d& 9 TR AA S8 At E AHsHAl HuTh
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