housekeeping

» all assignments, quizzes are graded and in the mailbox on the 3rd floor KBSB

» PROJECTS: lab space is limited... please book lab time

» please be clear with your materials and equipment needs

= supervision is available during normal working hours,  (M-F 9:00 am - 5:45 pm)

x remember, next 2 tuesday sessions, Lab A will be open for our normal meeting time (optional)
= safety is not optional!

= today Is our last regular class meeting

= POLL: tutorial for figures and tables/report guidelines?

x put first...



Course & teaching evaluation



ENVS2001 Learning
Outcomes

® ynderstand how scientific data I1s used to address
environmental problems

® have a basic understanding of the techniques and
methods necessary for collecting environmental data

» Understand some of the problems inherent in data
collection and how this impacts interpretation

® understand how data collected in the lab and field can
be used to critically evaluate ideas



Dlease comment on

= course content, what did you like, and not like?

® course materials: what do you think of the “flioped
classroom” (online tutorials/lectures, in class hands-on)

® course website: easy to access, clear?

® gssessments, more or less? report or exams?



http://setl.hku.hk


http://setl.hku.hk

DNA technigues

unlocking: bioaiversity



DNA

= Uses 4 nucleotides
(adenine, guanine,
thymine, and cytosine)

®x rich in N and P!

® genetic code is unigue to
species, individuals

® however, largely conserved
(common ancestry)




extracting DNA

DNA Extraction

= must lyse cells to free
BIAVA

® remove proteins
(enzymes) cell debris

® |Solate DNA

= purify by rinsing

® re-suspend in buffer



MoBio PowerSoll Kit

PowerSod™
DNA Isolation Kit

optimized chemistry for removing inhibitors to PCR reactions



"COOK-boOK™ protocol

PowerSoil” DNA Isolation Kit

x we will use the “wet soll”
modification

® remove beads from tube
and place in a clean vessel

= add Symbiodinium
suspension and spin

® remove supernatant, add
beads and buffer to pellet




Power
Supply Electrical

Field (E)
(80 — 120V)

Application of
Electrical Field

(DC)

Graphic© ESchmid/ 2001

DNA sample in gel loading buffer

€© Dna separation

t=30 - 45 min

Loading Samples  DNA

Separated
DNA
Fragments

o UV Transillumination
& Documentation

gel electrophoresis

visualize and separate

DNA fragments



total genomic DNA

MoBio

Supplier




Polymerase chain reaction - PCR

5 3’
rrrrmmn

‘ 3 / 14
/v Shaaanad

N/ \

/

oo

-

2}

(EERER R
i

N\, '™
(EREREREE
3’ 5’

/o/v
N
e
N

DOolymerase chain reaction

take one strand of DNA and make millions...




PCR “amplicon’

MoBio

Supplier A

Supplier
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Fluorescent fragments detected by laser and represented on a chromatogram

sanger seguencing

a PCR with colored “terminal’ nucleotides




coral-hosted Symbiodinium
biodiversity, resilience, and resistance to global
change




T.C.LaJeunesse

coral-hosted Symbiodinium

adapted to local environmental conditions,
extremely diverse with 9 divergent “clades”
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coral-hosted Symbiodinium

Multiple gene “markers” or “targets” to identify
Species Identity



D 3-10 species D 11-25 species

[]26-40 species I > 40 species

Symbiodinium diversity
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OPEN 8 ACCESS Freely available online @PLOS I ONE

Ancient DNA from Coral-Hosted Symbiodinium Reveal
a Static Mutualism over the Last 172 Years

David M. Baker'**, Lee Weigt®, Marilyn Fogel?, Nancy Knowlton*

1 Smithsonian Institution, Marine Sdence Network, Washington, D.C, Unked States of America, 2 Geophysical
Washington, D.C., United States of America, 3 Smithsonian Institution, Laboratories of Analytical Biology, Museum S
Amerdca 4 Smithsonian Institution, Department of Invertebrate Zoology, Washington, D.C, United States of America

Abstract

Ancient DNA (aDNA) provides powerful evidence for detecting the genetic basis for ada
many taxa. Among the greatest of changes in our biosphere within the last century is ra
This phenomenon threatens corals with extinction, evidenced by the increasing ob
following mass bleaching events. There is some evidence and conjecture that cord
partnerships in response to changing external conditions over ecological and evolutio
been unable to ascertain the genetic identity of Symbiodinium hosted by corals prior ta
century. Here, we show that Symbiodinium cells recovered from dry, century old speci

contain sufficient DNA for amplification of the ITS2 subregion of the nudear rib
genotyping within this genus. Through comparisons with modern specimens sample

symbiotic associations among several species have been static over the last century, the
to novel symbiont types is not common among these gorgonians, and perhaps, symb
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ohylogenetic tree

constructed using single nucleotide
polymorphisms as characters




