
Knight Lab Facilities at University of California San Diego 
 
Dr. Rob Knight's lab in the Biomedical Research Facility 2 (BRF2) building at the 
School of Medicine occupies over 1,200 square feet of office space for research 
personnel, a common area and space for printers and other shared office 
equipment. The Knight lab also has 1,470 square feet of laboratory space in 
BRF2 and 240 square feet in Medical Teaching Facility (MTF) where equipment 
needed for sample storage, lab experiments and sequence preparation is housed. 
Knight lab computational resources are in a dedicated space at the UCSD data 
center. 
 
The Knight Lab office space has Dr. Knight's office and other offices used by 
research and support personnel. 
 
The laboratory space is well equipped for sample processing (soil, skin, fecal, 
bone, etc), high-throughput DNA extraction, and sequence preparation. 
Equipment and facilities include: four 96-well and ten 384-well thermal cyclers, 
three PCR-hoods, five -80°C freezers, eight -20°C freezers, gel electrophoresis 
equipment with visualization and documentation capabilities, six epMotion 5075 
liquid handling robots [upgraded July 2015], 4 KingFisher magnetic particle-bead 
processing robots with 96-well magnetic heads, a 96-well spectrometer/ 
fluorometer with a Take3 microplate spectrophotometer, a high- speed 
refrigerated centrifuge and 3 Coy anaerobic chambers with one dedicated liquid 
handling robot (Beckman) and a plate reader (BioTek) for high throughput 
culturing and phenotyping of microbial species and communities from samples 
(stool, skin, soil, etc.) of interest. Other equipment includes a LabCyte Echo 550 
acoustic liquid handler, a Sony SH800 flow cytometer in a dedicated Coy 
chamber, an Agilent TapeStation and a dedicated Illumina MiSeq for rapid 
response sequencing. 
 
The Knight Lab has primary and replication database servers with 24 cores, 
128Gb RAM providing databases for several different large impact applications.  
These include 50Tb storage space for each database server.  All systems are 
integrated over a 10GbE network.  All shared database storage is backed up 
nightly offsite. 
 
Other Knight lab computational resources include a 96TB NAS unit for system 
backups, a 32 core virtualization system with 30Tb virtual system storage, 3 
development Linux web servers, 3 production Linux web servers, a public ftp 
server, a configuration management server,  a dhcp and network build server, a 
Globus data transfer server, a Nagios monitoring server, a 6 node test 
virtualization cluster, 24 Apple Macbook Pro laptops for daily software 
development and an 8-core 32GB RAM Mac Tower for general use. 
 
The Knight Lab network infrastructure includes a 100Gb trunked core switch pair 
for network feed redundancy, 40Gb source network feeds and 20Gb feeds to 
downstream 10Gb leaf switches.  The barnacle cluster has a stacked pair of 
10Gb switches feeding the compute nodes. Several other 10Gb switches provide 
network connectivity to other compute resources and storage. 1Gb switches 
provide out of band communication functionality as well as internal management 
networks.  All switch configurations and hardware health are monitored by an 



external server. 
 
The Knight lab computational and storage resources are all housed in the 
dedicated UCSD data center and managed by dedicated systems administrators 
at the SDSC at the University of California San Diego. All systems are protected 
by redundant UPS systems to allow power failure without loss of computational 
capacity, are monitored and have controlled access. 
 
The Knight Lab also has a dedicated computational cluster, Barnacle, which is 
housed in the SDSC data center and managed by Knight Lab systems 
administrators. The Barnacle cluster includes 1024 Intel Ivy-bridge compute cores 
as well as 384 AMD compute cores, 12TB of total Ram with a 10GbE compute 
network.  Storage includes 600TB of primary storage connected at 40Gb/s with 
equal amounts of dedicated backup for the different file systems.   Other storage 
includes two 250TB storage arrays for sequencing data access and backups. 
  
The Knight Lab manages the qiita cluster, a 512 computational core cluster 
supporting the qiita genomics platform.  Qiita (https://qiita.ucsd.edu) provides 
access to external researches with sequencing data, an open source analysis 
platform.  The cluster is backed by two 160TB storage arrays for qiita sequence 
data storage and analysis. 
 
Other resources readily available to the Knight lab at UCSD is the Institute for 
Genomic Medicine (IGM) Genomics Center that offers full service next generation 
sequencing, whole-genome genotyping and copy number variation analysis, and 
bioinformatics support for data analysis. The IGM Genomics Center offers assay 
design consultation, sequencing library preparation (DNA/RNA/smallRNA/ 
targeted sequencing), llumina platform sequencing (HiSeq 4000, HiSeq2500 with 
Rapid and V4 Chemistry, and MiSeq), PacBio SMRT sequencing and Illumina 
genotyping and methylation arrays. 
 
The IGM Genomics Center occupies 2000 square feet of laboratory and office 
space, and is equipped with 2 Illumina HiSeq2500 sequencing systems, 2 
Illumina cBot cluster generation systems, a Illumina MiSeq Benchtop Sequencer, 
a Illumina HiScan System, a PacBio RS sequencing system, an Agilent 2100 
Bioanalyzer, an Agilent 2200 TapeStation Instrument, a Covaris E220 Focused-
ultrasonicator, a Roche Lightcycler 480, a NanoDrop ND-1000, and a Qubit 2.0 
Fluorometer. 
 
Off campus, the Knight Lab also has the option to use the "Pando" cluster that 
was installed in July of 2014 at the University of Colorado - Boulder (CU) under 
Dr. Knight’s NIH S10 grant. Pando has 60 computational nodes with 4032 
compute cores with ~20 TB of RAM that is integrated over a 10gE network. The 
system includes over one petabyte of usable high-performance Lustre storage 
with an additional archival storage system. Pando is housed in a dedicated data 
center and managed by dedicated systems administrators at CU. 
 
Dr. Knight directs the Center for Microbiome Innovation (CMI), a key part of the 
Chancellor’s $3.3M investment in the Initiative in the Microbiome and Microbial 
Sciences, which Dr. Knight co-directs. CMI will include core facilities including an 
expansion of the setup in Dr. Knight’s lab described above, a rapid response 



sequencing and mass spectrometry unit, and a gnotobiotic facility located in the 
vivarium between Dr. Knight’s lab and Dr. Pieter Dorrestein’s Center for 
Collaborative Mass Spectrometry Innovation in the adjacent Skaggs School of 
Pharmacy building. 


