PathoSEEK® 5 — Color Aspergillus Multiplex Assay SOP

on the BIO-RAD CFX96 Touch™ N/ MEDICINAL
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Please refer to http.//www.medicinalgenomics.com/product-literature/ for updated protocols and Material Safety Data
Sheets (MSDS). Consult MSDS before using any new product.

PATHOSEEK™ |js a registered trademark of Medicinal Genomics Corporation and is for laboratory use only.
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PathoSEEK™ Microbial Safety Testing Platform utilizes a novel, contamination-free, PCR based assay and provides an
internal plant DNA control for every reaction. It is a simple two-step protocol, which is flexible and automation compatible.

The PathoSEEK™ 5 — Color Aspergillus microbial detection assay use a multiplexing strategy with an internal plant DNA
reaction control to ensure accurate detection of 4 species of Aspergillus as well as cannabis DNA in every reaction. Unlike
other techniques, this multiplexing strategy verifies the performance of the assay when detecting pathogens, resulting in
the minimization of false negative results due to reaction set-up errors or failing experimental conditions.

Process Overview

The PathoSEEK process includes Real-time quantitative PCR assays using a multiplex system of primers to detect
potential pathogens within the plant, extract or MIP (Marijuana Infused Product) sample. Below is a simplified depiction of
the qPCR assays. The forward and reverse primers have universal primer tails to enable potential Next Generation
Sequencing of resulting products.

Step 1:
Primers and probe
bind to target DNA.

Step 2:

PCR occurs, primers are
extended on forward and
reverse DNA strands.

Step 3:

Probe is degraded as a result
of polymerization and
fluorescent signal is
generated.

Step 4:

Target DNA is amplified and
fluorescent signal can be
measured and quantified .
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7 = Fluorophore

6 = Quencher

PathoSEEK_5-Color Aspergillus Assay_Bio-rad

Website: www.medicinalgenomics.com +« Customer Support: 866.574.3582 - Support Email: support@medicinalgenomics.com




PathoSEEK® 5 — Color Aspergillus Multiplex Assay SOP
on the BIO-RAD CFX96 Touch™

Page 3 of 13

Kit Specifications

N/ MEDICINAL
=2\ GENOMICS

The qPCR Master Kit v3 contains 200 reactions (Medicinal Genomics # 420201). Each PathoSEEK™ Detection Assay
Probe Mix contains 200 reactions. Each PathoSEEK™ Positive Control contains 60 reactions.

Materials Needed from Medicinal Genomics

1. qPCR Master Kit v3, store at -15 to -20°C upon arrival [Medicinal Genomics #420201].
e Reaction Buffer (10x)

Decontamination Enzyme (10 Units/uL) — (Not used in this protocol)

[ ]
e gPCR Master Mix (5x)
e Nuclease Free Water

2. Aspergillus 5-Plex Assay (CFX) [Medicinal Genomics #420147].
3. Aspergillus 5-plex control v2 [Medicinal Genomics #420330].

The following targets will be detected on the following fluorophores:

NOTE:

Aspergillus niger: ROX
Aspergillus flavus: Cy5
Aspergillus fumigatus: FAM
Aspergillus terreus: Cy5.5
Cannabis DNA: HEX

SenSATIVAXx Extraction Elution Volume = 25 uL for Aspergillus 5 — color assay
Using DNA from a 50 uL elution will adversely affect the sensitivity of the assay
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Materials Supplied by the User

Consumables & Hardware

e Bio-Rad CFX96 Touch™ Real-Time System (contact Bio-Rad)

¢ Bio-Rad Personal PC (contact Bio-Rad)

o 96-well optical qPCR plates (Fisher Scientific 96-Well Armadillo PCR Plate, Fisher # AB2396 or Bio-Rad Hard-
Shell® Low-Profile Thin-Wall 96-Well Skirted PCR Plates, Bio-Rad # HSP-9601)

e Adhesive optical seal for gPCR plates (Bio-Rad Microseal® # MSB-1001 or USA Scientific TempPlate® RT Optical
Film # 2978-2100)

e  Multi-channel pipette P50 or P20 (optional)

e Single channel pipette P10, P20 and P200

o Filtered pipette tips for P10, P20, P50, and P200

e Crushed ice or cold racks (96 well PCR Cryogenic Rack, VWR #89004-570 and 1.5uL Tube Bench-top Cryogenic
Racks, VWR #89004-558 or similar)

o Freezer, -20°C

e Table top mini plate centrifuge (Fisher Scientific #14-100-143 or similar)

i

e Table top mini tube centrifuge (VWR® Mini Centrifuge #10067-588 or 6-place personal microcentrifuge for 1.5/2.0
ml tubes # 2631-0006, or similar)

[ )

Reagents

10% bleach
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Real-Time Quantitative PCR (qPCR) Protocol

1.

2.

Using the 10% bleach solution, wipe down the workspace, including the bench top and all equipment being used
(except the Bio-Rad CFX96 Touch™ Real-Time System and the Bio-Rad Personal PC).
Remove gPCR reagents including gPCR Master Mix, water, reaction buffer and assay probe mixes to be used from
the -20°C freezer. Place gPCR master mix on ice. Allow remaining tubes to thaw at room temperature. Once thawed,
immediately place tubes on ice
Remove positive control tubes needed from -20°C freezer. Allow tubes to thaw at room temperature. Once thawed,
place tubes on ice.
Before preparing the reaction, invert or vortex and spin-down the reagents.
4.1. Assay probe mix tubes, reaction buffer, positive controls and water — Vortex quickly followed by a pulse spin-
down in a microcentrifuge.
4.2. gPCR Master Mix — Invert the tube 5 times (do not vortex), followed by a pulse spin-down in a microcentrifuge.
4.3. Return all reagents to the ice.
Note: Do not vortex the qPCR Master Mix at any point during the protocol.

Make a separate master mix in a 1.5mL tube for each assay type being run. All probe mixes contain the internal plant
control, SCCG probe mix, and the probe for the microbial targets. Label each tube with [Assay Name] MM. Always
prepare enough master mix for 1 or 2 additional reactions over the total number of tests to account for pipetting and
dead volumes.

Note: It is best to add the largest volume reagent first, in this case water.

Roacton | 247oecore b |48 eactone e
gPCR Master Mix v3 3.75uL 93.75uL 187.5uL
Reaction Buffer 0.8uL 20yl 40ul
Water 8.2uL 205uL 410uL
Total 13.75uL 343.75uL 687.5uL

5.1. Once combined gently tip mix or invert the tube 5 times to combine the assay master mix.
5.1.1. Pulse spin-down tube in microcentrifuge.
5.1.2. Place MM tubes on ice until used.
5.1.3. For the positive control(s), make a 1:10 dilution of each assay being run
5.1.3.1. 1uL of Positive Control dilute with 9uL of water (found in the kit)
5.1.3.2. For the negative control, use water (found in the kit).

Note: It is best to add the largest volume reagent first, in this case the 9 uL water then the 1 uL of positive control,
pipette mix well to ensure control DNA is in solution
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10.

11.

12.

Place the Extraction Plate on the magnet (optional). This is to ensure no magnetic beads are transferred into the
gPCR reactions if indeed there are some left over from the extraction elution process.
Use a new 96-well optical gPCR plate and label the plate “qPCR Plate_[date]".
Carefully remove the seal from the Extraction Plate and transfer 5uL of each sample into the corresponding well on
the qPCR plate. Keep the extraction plate on the magnet when aspirating the 5pL.
8.1. Add 5pL of the diluted Positive Controls to their corresponding wells. Then add 5uL of water to the
corresponding Negative Control wells.
Note: ALWAYS use a fresh tip for every liquid transfer into the gPCR plate

Add 13.75uL of Aspergillus 5 — Color Assay Probe MM to each sample well, positive control well, and negative control
well in the gPCR plate. Gently tip mix a few times after each addition of gPCR master mix. Be careful to not
introduce bubbles during this mix.

Seal the plate with the adhesive seal, making sure to completely seal the plate wells using a pen or flat object to slide
back and forth along the seal.
10.1. Spin-down for at least 1 minute in plate microcentrifuge.
Note: Check for bubbles at the bottom of the wells (minimal bubbles on the surface of the liquid is acceptable). If
bubbles remain in the bottom of the wells, spin-down for another minute.

Place the sealed plate onto the Bio-Rad qPCR instrument, positioning the A1 well in the top left corner

Start the gPCR Cycling program
12.1. Select User-Defined in the Startup Wizard under Run setup.

Startup Wizard

N
ﬂﬁ 2 Run setup

(( g Repeat run
% Analyze Select run type
‘ User-defined ’ \ &g PrimePCR l

Select instrument CFXS6 v
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12.2. Use the Express Load dropdown menu to pick the gPCR Multiplex Detection Program and click “Next”.

e If not already pre-programmed, create a cycling program with the following specifications and save as
“gPCR Multiplex Detection”
o Hot start at 95°C for 5 minutes, followed by 40 cycles of 95°C for 15 seconds and 65°C for 1
minute, 30 seconds.

Protocol |(EZ3 Plate | B> start Fun |
l |
Bores Lood—
| gPCR Muttiplex Detection.prcl v |
Decontamination.prcl ~
Selected Protocol demo protocol.prel
Fast_Advanced.prcl
qPCR Muttiplex Detection prel PrimePCRMelt384 prcl
PrimePCRMelt48 prcl
Preview Prime PCRMelt 96 prc!
Est. Run Time: 01:48:00 (96 Wells-All Channels) g itiplex Det
Susan-ABI 1 Min.prel
TagMan_60C_Muttiplex.prcl —
KT A =2 YN T2qMan_65C_Muttiplex prel A
950 C 950 C
5:0) 0:15
650 C G
1:30 0
[ T
o]
2
29- %R
Next >>

12.3. Design your plate under the plate tab in the Run Setup
12.3.1. Select the qPCR Multiplex Detection from the dropdown menu. If not already present, click “Create New”
12.3.2. Plate editor window will appear. Choose FAM, HEX, ROX, Cy5 and Cy5.5 Fluorophores and click “OK”.

(€ Editor - piate map,
File Edit Settings Editing Tools ?
¥ Undo ‘ Redo Save ‘@Zoom 100% - ‘ {83 Scan Mode | Al Channels ‘ (& Well Groups. ‘I@Tva:e&tyles. ‘Qipreadsheﬂwew/lmponev ‘ i Setup Wizard... ‘ 2 User Preferences.

) Plate Loading Guide

1 2 3 4 5 6 7 8 9 10 1 12 = R
£ == -
L O S 2 | A @ s J
TYMC TYmMC TYMC TYMC T Select Fi h g
HEX HEX HEX HEX g Select Fluorophores
R e 7o "o Sampe Type Urknown, =
Cys Cys Cys Cys
A A A I A o =
S| W | | W | .
— P — e
o= C — LD ] 3 -

5 2 Cal Gold 540 r _ Load (V] HEX  <none: - =|’,‘=
Cal Orange 560 r I 2| Losd FROX  <oone: -+
= v —

Load (=% <none: - =
L I R e r — [ i
tame. tamc. tame tamc. = 3 CalRed 610 _ ax one: -
g g g i b r load V] Gy55 < +
Cys Cys. (=% Cys
[ o — Sompl Nores
EA I e F —
. v — s ils
Qe r —
0 s P Soeaea oo
Quasar 705 [l I Load [] <none> ME
o) (oo | , 4
T e _ Coc )lom]] ®
0 [ 0  —— % oo 2o
ETETE&TE =
5 Oy o5 o5 Cys Cys Cys Cys Cys
ZlE&lele|l&|&|&| & |&
||| S| F | & | & || & | e : :
1 T | e 1
P—
Plte ype:BROSS (9] Somple 1] Wel Goup [ Wel Nt
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12.3.3. If plate layout previously saved, click “Edit Selected” to move to the Plate Editor Screen.

[A] Protocol | (EE) Piate |uBp stat Aun

Select Bxsting

Express Load

Selected Plate gPCR p
Quick Plate;
gPCR Muttiplex Detection.pitd Quick Pla
Quick Plate_t
Preview Quick Plate
Fluorophores: FAM, HEX Plate Typ{ ok Mete.
= Sample Plate
1 £ 3 4 5 6 4 8 mple Plate
A Pos Pos Pos Pos Pos Pos Pos Pos Pos Pos
B Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
< Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
D Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
E Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
E Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
G Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
H Neg Neg Neg Neg Neg Neg Neg Neg Neg Neg Neg Neg
Prev Next >>

12.3.4. On the Plate Editor Screen, change the Sample Type to correlate with your specific plate setup.
NOTE: To select the Sample Type, highlight the wells you would like to define, then choose from the

dropdown menu one of three types:
Unknown
Positive Control
Negative Control

12.3.5. Make sure All Channels is selected from the dropdown menu at the top.

Plate Editor - QuickPiate_96 wells Al Channel pid [ESET=)
Fle etings  Ed 7‘
B 0% - | o Scan Mode [All Channels =]/ & WellGroups... | & Trace Styles... | =3 Spreadsheet View/Importer (69 Piste Loading Guide
i z 3 O 5 G 7 0 s 0 0 m - |
R e e R A==
A SorvieTe  (FosinCarin. )|
oo
S
3 Unk Unk Uk Uk Unk Unk Unk Uk Unk Unke Unk Load NTC
A
NepsiveCort
s v N
Rox o
e e 3 L e e O e " T e L & ~
c oss <none>
e e 3 3 e e L e " e 3 L
3
" e o e e e e e " e o e
C =
) Eoemen Sengs ]
= = o o e e e e e e e ][] oo rione
. 9§ cewwes
e e e e e > e e e e e e
(]
e e e e e e e e e e e e
W
Vew
Pte T BROS 5] S [1] WelGroup (1] Boogal St ] Wel Mot ok ] [Come ]

12.3.6. Attach the fluorophores to the wells being used.

12.3.6.1.
12.3.6.2.
and Cy5.5

Highlight all the wells being used
For Aspergillus 5-Color Assay, Highlight the well locations and click on FAM, HEX, ROX, Cy5

12.3.7. When the plate is designed correctly click OK.
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12.3.8. Click “yes” to save your plate. If creating plate layout for the first time, save as “gPCR Multiplex
Detection”. If you do not save the plate, it will return to the default plate

[T

@ Plate Loading Guide

?

[»]

Plate Editor - QuickPlate_96 wells_All Channels.pltd
File Settings  Editing Tools
B 10%  ~ | ol Scen Mode [All Channels ]| & Well Groups... |I&) Trace Styles... | =3 Spreadsheet View/Importer
1 2 3 4 5 6 7 8 9 10 11 12
Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk ke Unk
FAM FA FAn FA FA FA FA FAl FAl FAl FAl FAM
HEX Hex Hex Hex Hex Hex Hex Hex Hex Hex Hex Hex
A | ko R R
o os os os os os os os os os os os
o os's os's o' o o o o o o oS o
Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
Fan FAM FAM FAM FAM FAM FAM FAM FAM FAM FAM FAM
Hex Hex Hex Hex Hex HeX Hex HeX Hex Hex Hex Hex
8
o o o o o o o o5 o5 o5 o5 o5
o5 o5 o5 o5 o5 o' o5 o' o5 o5 o5 o5
ke Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
FA Fa FAM FA FA FA FAM FAM FAM FAM FAM FAM
Hex Hex Hex Hex Hex Hex Hex HEX HEX HEX Hex Hex
c o o
o o5 o5 o5 o5 o5 o5 s o5 o5 o5 o
os's os's os's os's os's o o o o o o o
Unk Unk Unk Unk Unk Unk ke Unk Unk Unk Unk Unk
FA FA FA FA FA FA FAn FA FAM FAl FAM FAl
HEx Hex Hex Hex Hex Hex Hex Hex Hex Hex Hex Hex
[}
Cys Cys CyS Cys Cys Cys (%3 Cys. Cys. Cys. Cys. s
o5 o5 o5 o5 o5 o o o o o o o
™3 Tk Tk Tk Tk Tk Tk Tk Tk Tk Tk Tk
Fam Fam Fam FAM FAM FAM P FAM FAM FAM FAM FAM
Hex Hex Hex Hex Hex Hex Hex HEX Hex Hex Hex Hex
3
o o o o o o o s o o o5 o5
oss oss oS oS oss o o o o o o o
ke Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
FA FA FA FA P P P FAM FAl Pl FAM FAM
Hex HeX Hex HEX HeX HEX HEX HEX HEX HEX HEX Hex
F
5 Cys Cys. Cys Cys Cys. Cys. Cys. Cys. Cys. Cys. Cys
o5 oss o5 o5 os's oS o o o o o oS
Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk Unk
FAM FAM FA FA FA FA FAM FAl FAl FAM FAM FAM
Hex Hex Hex Hex Hex HeX HeX HeX HEX HeX HEX HEX
o o o o o o o o5 o5 o5 o5 o5
oss oss oss oss o o o o o o o o
Unk Unk Unk Unk Unk Unk Unk Unk Unk ke Unk Unk
FAM FAM FAM FAM FAM FAM FAM FAM FAM FAM FAM P
View
Plate Type: BROr  [9] Sample [ Well Growp [] Bioogical Set [£] Well Note:

(45  Select Fluorophores.

Sample Type:

Load
[v] FAM
] HEX
9] ROX
¥ o5
9 oy55

Load

Load

Target Name
aone +
o> -
o> -
e
aone> -

Sample Name
<ane> -
Replicate #

1 S

e

[

Clear Replicate #

&

Clear Wells

Co)

Note: Saviﬁg will override the template (that is fine).
12.4. Close the lid and click Start Run.

12.5. Save the experiment with the [User] and [date]

12.6. When run is complete, immediately dispose of the plate after qPCR. Do not remove the plate seal

after the run to avoid contamination in the lab.
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Data Analysis:

PathoSEEK™ Asperqillus 5-color Data Analysis Quick Reference Table:
Table 1: All Matrices — No Decontamination Step

Cq Value Negative CFU threshold (CFU/g)

™

el S (High CFU count) e Control (Cq) (This may vary by state)

Aspergillus niger <40 ROX > 40 Presence/Absence

Aspergillus flavus <40 Cy5 > 40 Presence/Absence

Aspergillus fumigatus <40 FAM > 40 Presence/Absence

Aspergillus terreus <40 Cy5.5 > 40 Presence/Absence

Internal Control* <35 HEX *Internal control verifies the presence or
absence of plant DNA

Assay Positive Control <35 FAM/ROX

1. Presence / Absence Aspergillus 5 — Color Assay
1.1. The Data Analysis window will open automatically when the run is complete.
1.2. Highlight the well of interest.
e The graph will appear above.
e The Cq values will appear to the right.
1.3. To analyze the results
e Start by turning the graph to Log Scale and manually moving the threshold to 10 for the all
fluorophores.
o To turn the graph to Log Scale, click on the box at the bottom right of the graph.
o To adjust the threshold, click on the horizontal lines, and move them to the specified value
mentioned above on the i

P Data Analysis - JCS_20150403_Entero Spike In Test.pcrd

& plate setup - o

/Threshold Line

i

0 )
Cycles Log Scale

Log Scale

AN [ HEX

1 2 3 4 5 6 zl s 3 | o
4 [ unk | unk || unk

8 | unk || unk | unk

¢ | unk | unk | unk

o | unk || unk | unk

£ | unk || unk | unk

£ | unk || unk || unk

G | unk [ unk [ unk

# | unk [ unk [ unk

e Controls
o Assay-specific Positive Control, on the FAM fluorophore, has a Cq value < 35.
= Visually confirm with the curve on the graph.
o Assay-specific Negative Control, on the FAM fluorophore, has no Cq value.
= Visually confirm with the curve on the graph.
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e Unknown Aspergillus Targets: The following fluorophores detect the following species of Aspergillus:

o Aspergillus niger: ROX

o Aspergillus flavus: Cy5

o Aspergillus fumigatus: FAM
o Aspergillus terreus: Cy5.5

o Internal Control, on the HEX fluorophore, has a Cq value < 35 for flower samples, < 40 for all other
matrices.

= Visually confirm with the curve on the graph
o A“presence” or failing result for the unknown Aspergillus targets.

= Any Cq value for the FAM, ROX, Cy5 or Cy5.5 fluorophores < 40.

= Visually confirm with the curve on the graph.

e ltis very important to confirm with the amplification curve when a presence result
occurred. Sometimes the background ampilification will give a false positive reading.

o An “absence” or passing result for the unknown Aspergillus targets.

= No Cq value for the FAM, ROX, Cy5 or Cy5.5 fluorophores.

= Visually confirm no curve on the graph.
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Symptom Reason Solution
. . Repeat SenSATIVAX™ and PathoSEEK™ by following the
Extraction Failure protocol.
Residual ethanol in Ethanol is an inhibitor to PCR. Return to the SenSATIVAX™
elution protocol and repeat all steps.
Internal control Mix up in Reaction
(SCCG Primer) failure Setup

Internal Control (SCCG) Positive result on

Repeat the gPCR by following the protocol.

Missing Fluorophore
on plate set up

Plant DNA

In the Data Analysis window click on View/Edit Plate Setup

from the Settings drop down. All wells should have both FAM

and HEX. Once completed and window is closed the
analysis should automatically update.

positive or negative control samples or
samples that do not contain plant DNA
No Cq or a Cq of more than 35 is
acceptable. Any Cq lower than 35
constitutes a rerun

contamination in a
reagent

Troubleshoot which reagent was contaminated; use new
reagents, thoroughly clean all pipettes and bench areas with
10% bleach solution.

gPCR bench too
close to extraction
area

Designate separate benches, pipettes etc. for extractions
and qPCR setup

Positive Negative Control

Small Cq value <15

Visually confirm that there is an amplification curve. If not,
this is low level background and is to be expected.

Contamination
Insufficient pre-setup

Repeat the gPCR by following the protocol.

bleaching

Wipe down the lab workspace and all equipment with 10%
Bleach. Repeat gPCR.

Negative Positive Control

Mix up in Reaction
Setup

Repeat the gPCR by following the protocol.

Total run failure

Background Amplification

Excessive vortex of
the gPCR Master Mix

Repeat the gPCR by following the protocol.

RFU

Amplification

20
Cycles

30 40

Unclear

This is usually seen with a very low Cq reading (<15), the

curve is usually missing the exponential growth phase, but

rather a gradual increase of florescent signal. This is usually
a negative result, but should be repeated.
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Glossary and Definitions

Deoxyribonucleic acid (DNA) is a molecule that encodes the genetic instructions used in the development and
functioning of all known living organisms.

Polymerase Chain Reaction (PCR) is a technology in molecular biology used to amplify a single copy or a few copies of
a piece of DNA across several orders of magnitude, generating thousands to millions of copies of a particular DNA
sequence.

A fluorophore is a fluorescent chemical compound that can re-emit light upon light excitation.

The Negative Controls are the reactions where no Cq is expected. It helps to ensure that all assay-specific reactions are
clean of contaminates.

The assay-specific Positive Controls are the reactions where a Cq is expected. It helps ensure that all Assay specific
reactions are working correctly. The assay-specific Positive Control is targeting the pathogen using the FAM fluorophore.

The Internal Control is added to every sample reaction where a Cq is expected. It ensures the effectiveness and
efficiency of each reaction. The internal control is targeting a Single Copy Control Gene or SCCG, using the HEX
fluorophore.

DICSCLAIMER
This test was developed, and its performance characteristics determined by Medicinal Genomics Company, for laboratory use. Any deviations from

this protocol are not supported by MGC.

LIMITED USE LABEL LICENSE

This product is covered by at least one or more claims of US patents applications, which are exclusively licensed to Medicinal Genomics Corporation.
This product is sold strictly for the use of the buyer, and the buyer is not authorized to transfer this product [or any materials made using this product] to
any third party.

© 2020 Medicinal Genomics Corporation. All rights reserved.

* All Trademarks are property of their respective owners.
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