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GBI Concept

Background

Conservation efforts for
endangered plants
are fragmented and dispersed
regionally.

California Department of

1l
@ Fish and Wildlife Home Fishing Hunting Licensin g Conserva tion Learning

Plants that are hard to propagate Botanic Gardens, Seed Banks and Herbaria
(seedless or wet seeds) are not included T:dii'fggfp.dgpd:phg%‘g:““iwgigiigip
in most seed banks.

Endangered plants, including those with  Sopone "o

relatives that exhibit medicinal or e e« b Homernetatumat
California Polytechnic State

Santa Barbara Botanic Gard:
° RALE arare Poanie Rarten University in San Luis Obispo

important survival traits are overlooked. : Ucsoumictoden R
There are no CSU or UC Institutes or B

Centers focused on Genomic Profiling

of Endangered Plants
Conservation organizations,
government agencies, botanical
gardens, and zoos do not have
budgets to genetically profile their
endangered plants.

o University of California Davis Center Sidalcea oregana spp. eximia CDFW Photo by
for Plant Diversity Herbarium Michael van Hattem



GBI Mission

Sequence & profile 302 endangered
California plants by 2026.

Rank and select plants based on
endangered priority and potential for
traits that can improve human lives.
Archive a molecular profile of each
plant for future potential use;
genome, transcriptome, estimated
gene list, chloroplast genome, and the
microbiome.

Profile each plant for potential
beneficial medicinal compounds
Propagate, clone, and seed bank
hard-to-store plants

Post and provide all information
treely

Sponsor exceptional and meaningf
student research and grow
tomorrow’s leaders

CALIFORNIA DEPARTMENT OF FISH AND WILDLIFE
HABITAT CONSERVATION PLANNING BRANCH
P.O. Box 944209

SACRAMENTO, CA 94244-6423

California Endangered Species Act
Native Plant Protection Act
Scientific, Educational, or Management Permit No. 2081(a)-20-012-RP

GREEN BIOME INSTITUTE
ACTIVITIES INVOLVING STATE-LISTED PLANTS

Authority: This California Endangered Species Act (CESA) and Native Plant
Protection Act (NPPA) Scientific, Educational, or Management Permit (Permit) is issued
by the California Department of Fish and Wildlife (CDFW). CESA prohibits the import,
export, take', possession, purchase or sale of any species, or any part or product of a
species that is designated by the California Fish and Game Commission as an
endangered, threatened, or candidate species.? The NPPA prohibits the import, take,
possession, or sale of any native plant that is designated by the California Fish and
Game Commission as endangered or rare. CDFW, however, may authorize the import,
export, possession, or take of such species by permit for scientific, educational, or
management purposes pursuant to Fish and Game Code section 2081, subdivision (a)
and California Code of Regulations, Title 14, section 786.9, subdivision (c).

Permittee: Green Biome Institute
California State University East Bay
25800 Carlos Bee Blvd.
Hayward, CA 94542

Contact Person: Chris Baysdorfer, Ph.D.
Professor of Biology and Director
Green Biome Institute
Chris.baysdorfer@csueastbay.edu
(510) 885-3459

Effective Date and Expiration Date of this Permit:

This Permit shall be executed in original form and shall become effective only after the
Permittee has signed the last page of this Permit, CDFW has signed the last page of
this Permit, and the fully executed Permit has been returned to the Permittee. Unless
renewed by CDFW, this Permit’s authorization shall expire on December 31, 2030.

1Pursuant to Fish and Game Code section 86, “Take' means hunt, pursue, catch, capture, or Kill, or attempt to
hunt, pursue, catch, capture or kill.”

2“Candidate species” are species of wildlife that have not yet been placed on the list of endangered species or
the list of threatened species, but which are under formal consideration for listing pursuant to Fish and Game
Code section 2074.2.



What do we mean- Genomic Profile?
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Progress

Student Training

The foundation of the GBI is
our students. GBI goals are
attained through student
training.

838 students have worked on

GBI—S%C?&SB%CO r%t;gg}lr%g%r% 1pant

material are used in one segment of

undergraduate DNA Seq and PCR, and
Molecular and Cell Biology classes.

The GBI also supports the summer
High School biotech program and
numerous Biology Grad students every
year.

t



Student Training- Hitting our Stride
On track for close to 300 students/year

® 2019

® 2020

® 2021

® 2022

® 2023 1s* Half 130 Undergraduates

Progress

54 Undergraduate Students
4 Graduate Students
7 High School Students
57 Undergraduates (Covid)
5 Graduate Students
2 High School Students
240 Undergraduates
8 Graduates
7 High School Students
261 Undergraduates
7 Graduates
14 High School Students

6 Graduates
12 High School



Progress
Plant Collections

® GBI has isolated DNA from
111 endangered California

plants.
® 57 1B.1
® 49 1B.2
® 41B3

® Hixtractions for difficult
species ongoing

® Over 100 plants were
collected in June 2023 for :
medicinal compound research s

® Extensive plant collection g
scheduled for summer 2023 S "



Progress
Botanical Partners

® UCSC Botanical Garden

® UC Berkeley Botanical
Garden

® Tilden Regional Park

® SB Botanical Garden ===

® SF Botanical Garden . =

® California Botanical Garden &

® San Diego Zoo

® [ .uther Burbank Gardens



Progress Archiving Plant Records

CSUEB and the GBI 1s becoming the central

repository of

A d Y]

complete records of California’s

Endang

ered Plants
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Progress
Sequencing

* Total of 52 species sequenced

* Initial analyses completed for 30

species. Average genome size is
1.9GB

* Assemblies completed for 20
spectes with 10 good results
* ABYSS, Soapdenovo
* Busco/Quast

* First White Paper draft Report -
complete



Progress

Bioinformatics

GBI has set up a cloud
computing Platform for Analysis.
One spin out of the effortis to
allow students to have AWS
accounts with specific budgets.
This may be applicable in

other schools and classes.

® AWS actively being used

® GBI Github account with an AWS
wiki

® In house storage hard disks

® Bioinformatics workshop series was
held the summer of 2022 with 11
attendees.

| Amazon Web Services Tutorials (F
and assembly QC! Scientists)!
g Tutorials / Trainings: » Assembling with ABySS on EC2
* Command Line Tutorials! As
* Amazon Web Services Tutorials!
A

B Green-Biome-Institute / AWS ' Public

<> Code © Issues 1 Pull requests ® Actions [ Projects 0 wiki © securit ity |22 Insights

Home

FlintMitchell edited this page on Oct 21 74 revisions

Welcome to the AWS wiki! - Pages (@

I . | Findarage
Here you will find information on the following:
1. Using Amazon Web Services for the purpose of genome assembly,
2. Plant de novo genome asser
read genome assemblers,
3. Genome assembly QC softwares and metrics,

mbly using short read, long read, and hybrid short/long

4. Comparisons of a variety of genome assemblers,

5. Tutorials for the command line and implementing genome assembly,

6. Literature related to plant genetics, de novo genome assembly, assembly in the cloud,




Progress
Outreach

® NBC Bay Area News 2022

® Science Fair (October) 2022

® Corporate Social 2022
Responsibility report at
[Nlumina

® [llumina Campus Earth Day
Presentation 2021



Progress
Infrastructure

® Seed & Germplasm efforts
® New Freezer installed o
® New Cloning Incubator installed

® Roof top Green house
refurbished and first 20 rare
plants set up.

And construction has begun on
the new ASC BLLDG!!!



GBI Expenses June 2021- July 2022

Actual as of Projected by Projected total
10/31/21 01/22 by July 2022

Supplies

Equipment

Germplasm equipment

Sequencing (Illumina, PacBio, RAD-

seq)
Student stipend

Training/conferences

Contractors

AWS

TOTAL

$16,834

$14,676

$6,880

$2,686

$38,570

$37,583

$3,750

$55,000

$29,460

$151,346

$5,464

$90,502

$14,676

$38,570

$302,692

$30,000

$7,750

$55,000

$25,000

$577,340

The GBI supports one field collection specialist, stipends for students, and
equipment and reagents. Income includes individual donations, Forest Service,
NSE, and Amazon Web Services grants, deeply discounted sequencing services
from UC Berkeley Sequencing Center, and donations from Illumina (a sequencing

company).



Weilun Tan - Lab Managet, Biology Graduate of
CSUEB

n Perry - Assoc. Director, Biology Dept. Chair, Fungal
& Environmental Genomics, Harvard

Ana Almeida - Assoc. Director, Plant Medicinal
Compounds, Berkeley, Medical
Degree EBMSP, Brazil.
a Garaventa- Staff Scientist, Botanist, senior member
of the California Native Plant Society,
CSUEB & SFSU
Jason Singley — Dean, College of Science,
CSUEB, UCSD



Team — GBI Advisors

A solid team from Industry, Government, & Academia

Janine Corcoran - Director of Development, CSUEB
Flint Mitchell - Principal, Mitchell Engineering Services,
Plant Bioinformatics

Christine Scoobee - Field Botanist and Photographer

Kevin Corcoran* - Past VP Agilent Technologies

John Preece - Past Head of the National Clonal Germplasm
Repository at UC Davis, Riverside, and,
Peltier, CA.

Lee Kozar* — Director Computational Services and

BioInformatics Facility, Stanford University
Randy Davis* - Board of Directors 4M Genomics



Background
Documents

® Green Biome Institute Mission
Statement

® | ist of Conservation Websites

® [ ist of all 545 CSU Institutes

® GBI Working Plant List

® (Criteria for GBI Plant Selection

® List of Endangered Medicinal Plants

® CA Botanical Gardens that handle
Endangered Plants

® CA Native Plant Society Endangered
Plant List

® CA Dept Fish and Wildlife Diversity
Database and Seed Bank List

® | inks to Worldwide Genomics
Projects

® Example Rare Plant Photos and ;L ‘\‘,‘
Geographic Locations " N _' {'}
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