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DISCLOSURES

• Principal Investigator on research studies with:

• Amplyx Pharmaceuticals

• GenMark Diagnostics

• CNINE

• IMMY

• mFluidX

• Abnova

• SpeeDx

• Thermo Fisher Scientific and its affiliates are not endorsing, recommending, or promoting any use or 

application of Thermo Fisher Scientific products presented by third parties during this seminar. Information 

and materials presented or provided by third parties are provided as-is and without warranty of any kind, 

including regarding intellectual property rights and reported results. Parties presenting images, text and 

material represent they have the rights to do so. 

• Speaker was provided honorarium by Thermo Fisher Scientific for providing this presentation.



OBJECTIVES

❑ Discuss the UAB Fungal Reference Lab COVID-19 experience

❑ Introduce the Thermo Fisher Ion Torrent Genexus Sequencing 

Platform and Ion AmpliSeq SARS-CoV-2 Insight Research Assay

❑ Discuss lab implementation/workflow

❑ Highlight the impact of our sequencing data on public health





Jan 21

JANUARY 21 - FIRST CASE OF SARS-COV-2 INFECTION REPORTED 
IN WASHINGTON STATE



Mar 1

Commercial tests NOT available. URGENT need to obtain 

reagents and develop a novel PCR assay  

MARCH 1 - MAJORITY OF COMMERCIAL DIAGNOSTIC TESTS 
APPROPRIATED TO “HOT SPOTS” (WASHINGTON, NY)



Mar 17

MARCH 17 - UAB FRL SARS-COV-2 TEST GOES LIVE  



24 H TAT (MOST SAME DAY) ENABLED UAB HOSPITALS AND MANY 
REGIONAL HOSPITALS TO RETURN TO OPERATION



IN-HOUSE TESTING ENABLED THE START OF CLINICAL TRIALS AND 
BIOSPECIMEN REPOSITORY



JUNE 22 - INITIATIVE TO TEST 250,000 COLLEGE STUDENTS PRIOR 
TO RETURN TO SCHOOL



❑ Resources and infrastructure subsequently used for sentinel testing

❑ Helped implement a safe return to college campuses in the State of AL

JULY 28-AUG 30 – THE GUIDESAFE INITIATIVE TEAM RESULTED UP 
TO 11,337 TESTS PER DAY



AUG 09 - SUNDAY NIGHT 2AM - “POOLING” AN ALL-NIGHTER



~ 150 test per day Up to 11,000 test per day

SARS-CoV-2 Expansion from March to August

SARS-COV-2 EXPANSION FROM MARCH TO AUGUST
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DECEMBER 2020 - REPORTS OF A NEW MORE INFECTIOUS UK 
VARIANT



DECEMBER 2020- IMPLEMENTED THE ION AMPLISEQ SARS-COV-2 
INSIGHT RESEARCH ASSAY ON 3 ION TORRENT GENEXUS SYSTEMS

USS EnterpriseDeep Space Nine Galileo
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AMPLICON BASED TARGET ENRICHMENT
MULTIPLEX PCR→ ~ 180BP OVERLAPPING AMPLICONS WITH 
BARCODED ADAPTORS→ ENABLE > 99% GENOME COVERAGE
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Adenine

ION TORRENT - SYNTHESIS BY SEQUENCING
PCR EXPANDS SINGLE AMPLICON ON BEAD → BEAD IN WELL WITH PH 
METER→ NUCLEOTIDES ADDED SEQUENTIALLY → H+ RELEASED

Millions of wells 

Thymine



WORKFLOW- EXTRACT, MEASURE, DILUTE RNA→ LOAD RNA/ 
BUFFERS/CONSUMABLES/SEQUENCING CHIP→ ~24H OBTAIN A 
LIST OF VARIANT CALLS & IRMA FASTA SEQUENCE 



1. Log samples
2. Confirm that viral quantity in the sample meets criteria

1. Cycle threshold </= 30
3. Extract, Quantify, Dilute RNA

1. ProMega Maxwell RSC48 system with viral RNA 
extraction kit

2. ProMega Quantus fluorometer- measure RNA 
concentration-

3. Genexus software assists with sample dilution factors
4. Load RNA in hood into PCR plate

1. 1st 2 columns of plate (n=16)
2. Seal with aluminum foil 

5. Load Genexus system with the following:
1. Sealed RNA plate 
2. 2 empty PCR plates
3. Pipette Tips
4. Consumable reagent strips 1-4
5. Primer pool tubes
6. Bar coding nucleotide tubes
7. Sequencing chip

6. Close lid of system
7. Robotic arm preps reactions

1. 1 preparation cycle→ 16 samples
8. Onboard thermocycler performs PCR
9. Amplicons on beads are loaded into the chip

1. 1 chip→ 32 sequences total

WORKFLOW- EXTRACT, MEASURE, DILUTE RNA→ LOAD RNA/ 
BUFFERS/CONSUMABLES/SEQUENCING CHIP→ ~24H OBTAIN A 
LIST OF VARIANT CALLS & IRMA FASTA SEQUENCE 



LOG SAMPLES; CONFIRM THAT CT VALUES MEET THE FRL VIRAL 
CONCENTRATION THRESHOLD SET AT </= 30



EXTRACT VIRAL RNA FROM THE NASAL SWAB



DETERMINE THE RNA CONCENTRATION BY FLUOROMETRY AND 
DILUTE THE SAMPLE PRIOR TO LOADING ONTO GENEXUS



TRANSFER RNA INTO 1ST TWO COLUMNS OF A PCR PLATE AND SEAL 
WITH ALUMINUM FOIL



LOAD NEW BUFFERS/WASH FLUIDS INTO THE GENEXUS SYSTEM



LOAD TEST STRIPS 1-4 INTO THE GENEXUS SYSTEM



LOAD TEST STRIPS 1-4 INTO THE GENEXUS SYSTEM



LOAD THE SEQUENCING CHIP INTO THE GENEXUS SYSTEM



LOAD TUBES WITH PRIMER POOLS INTO THE GENEXUS SYSTEM



LOAD THE RNA PLATE INTO THE GENEXUS SYSTEM



LOAD PIPETTE TIPS AND 2 EMPTY PCR PLATES INTO THE GENEXUS
SYSTEM

Pipette tips
PCR plate

PCR plate



REPORT- VARIANT CALL LIST



REPORT- IRMA FASTA CONSENSUS SEQUENCE



UPLOAD IRMA FASTA CONSENSUS FILE INTO PANGOLIN COVID-19 
LINEAGE ASSIGNER PROGRAM TO DETERMINE LINEAGE



WE INCORPORATED INDEPENDENT CONFIRMATION OF 
CONSENSUS SEQUENCES AND LINEAGE CALLS

Elliot Lefkowitz

Curtis Hendrickson



REPORT RESULTS TO THE AL DEPARTMENT OF PUBLIC HEALTH



REPORT RESULTS TO UAB INFECTION PREVENTION

Rachael Lee



UPLOAD FASTA FILES TO NCBI GENBANK



UPLOAD FASTA FILES TO GISAID



© UAB. All Rights 
Reserved.

AS OF 9/1, OUR TEAM HAS SEQUENCED A TOTAL OF 890 SAMPLES 

Sequences available within 3-4 days of samples collection



© UAB. All Rights 
Reserved.

OUR TEAM WAS THE 1ST IN THE STATE OF AL TO DETECT ALL 
MAJOR VARIANTS OF PUBLIC HEALTH SIGNIFICANCE



© UAB. All Rights 
Reserved.

OUR TEAM’S DATA SHOWS ALPHA’S PREDOMINANCE FROM 
JAN-MAY AND DELTA’S RISE STARTING IN JUNE 2021 
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LOW VACCINATION RATES WITH CONTINUED SELECTIVE 
PRESSURE BEG THE QUESTION: WHAT IS COMING NEXT?

What viral variant 

is coming next?



© UAB. All Rights 
Reserved.

OUR TEAM WILL CONTINUE TO WORK ON THE FRONTLINE TO 
DETECT VIRAL VARIANTS OF PUBLIC HEALTH SIGNIFICANCE IN AN 

EFFORT TO MITIGATE THE CURRENT PANDEMIC

Thank you for 

your time and 

attention


