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Natural polyclonal responses to infectious diseases

• B cells make antibodies against 

pathogens, such as:

– Virus

– Toxins

– Bacteria

• Antibodies against these pathogens are in 

our plasma but are at a low frequency

• GigaGen captures anti-pathogen 

sequences from B cells to make highly 

potent, recombinant antibody 

therapeutics that are enriched to target 
important pathogens

COVID Flu

Pneumococcus Hemophilus

= Ab against unknown pathogens

= mAb against known 

pathogens

Plasma
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• Hyperimmune antibody titer can be 
around 10-30x higher than IVIG

• Post-COVID IVIG and Hyper-COVID 
have higher titers

• Requires hundreds of donors per lot

Isolate IgG

Yeast display

Convalescent 

plasma

Immunized or 
convalescent 
human donor

• Antigen-specific 

antibody sequence 

enrichment

• Antibody titer typically 

>1,000x higher than 

plasma hyperimmune

• Only requires a few 

donors 

Droplet 

microfluidics

CHO library

Plasma 

hyperimmune

Recombinant

hyperimmune

A platform to generate polyclonal antibody 
therapies
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What is a recombinant polyclonal antibody (pAb)?

• Captures and recreates naturally occurring antibodies 

• Contains natively paired heavy and light chains

• Maintains high diversity (>1000 antibodies)

• Created by Isolating individual B cells and produced in CHO cells

Re-create
Recombinant 

pAbs

Capture
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Natural polyclonal responses to infectious diseases

• B cells make antibodies against 

pathogens, such as:

– Virus

– Toxins

– Bacteria

• Antibodies against these pathogens are in 

our plasma but are at a low frequency

• GigaGen captures anti-pathogen 

sequences from B cells to make highly 

potent, recombinant antibody 

therapeutics that are enriched to target 
important pathogens

COVID Flu

Pneumococcus Hemophilus

= Ab against unknown pathogens

= mAb against known 

pathogens

Plasma

SARS-COV-2 

Recombinant Polyclonal Antibody Therapeutic

GIGA-2050
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COVID-19 drug development timeline
7

Hydroxychloroquine 
trials

Q1 2020

Lopinavir/ritonavir 
tested

Q1 2020

Remdesivir 
authorized

Mid 2020

Dexamethasone 
benefit shown

Mid 2020

Convalescent 
plasma for 
hospitalized patients

Late 2020

Anti-spike mAbs 
deployed

2021

Paxlovid antiviral 
approved

Late 2021

Tocilizumab for severe 
cases

2022

SARS 

2003 Previous work expedited mAb discovery
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COVID-19 variant timeline
8

SARS 
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Drivers of SARS-CoV-2 variants

Elderly
Immuno-

compromised

Underlying 
chronic 
diseases 

Non-
neutralizing 

mAbs

Low titer 
convalescent 

plasma

Antiviral drug 
resistance

Selective 

Pressure

Simmering infection, 

Host as “Niche”
Yoon et al. Lancet 2025

Bansal et al. Transfus Clin Bio 2021
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Polyclonal antibodies provide protective coverage

Monoclonals vs polyclonal antibody therapeuticsMonoclonal Antibody Polyclonal Antibodies

Binds to only one pathogen Contains natural diverse immune 

responses to pathogens

Limited to a single binding site Targets multiple antigens, 

serotypes/variants, and toxins

Lower avidity and engagement 

cellular responses

Better at inducing high avidity 

cell mediated responses

May not neutralize viral mutants Provides coverage for viral 

mutants and bacterial serotypes

Each Master Cell Bank produces a 

single mAb

Thousands of unique antibodies 

produced from in a single drug

GMP manufacturing costs applied to 

each mAb; Mixing mAbs magnifies 

cost

GigaGen Platform can produce 

polyclonal antibodies from a 

single MCB in a single GMP run
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Neutralizing and non-neutralizing polyclonal 

antibodies are essential for viral clearance

Izadi et al, Trends in Immunology 2024
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Neutralizing and non-neutralizing polyclonal 

antibodies are essential for viral clearance

Izadi et al, Trends in Immunology 2024
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Neutralizing and non-neutralizing polyclonal 

antibodies are essential for viral clearance

Izadi et al, Trends in Immunology 2024 Brian Doctorow, NIH 2021 MMWR, vol 72
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GigaGen’s recombinant polyclonal therapies
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Recombinant 

polyclonal 
antibodies

Donor / 
Immunization

Create highly diverse libraries, enrich 
for binders, & express full-length pAb

Ig humanized 
mouse, rat, or 

chicken

Human donor 
(convalescent, 

vaccinated)

GigaGen Platform Technology

Yeast sorting to 

enrich for specific 

binding properties

Clone en 

masse as 

full-length Ig

Stable cell line 

generation; 

bioproduction

Monoclonal 
antibodies

Capture complex 
antibody repertoires

Single-cell genomics 
required to retain native 
pairing between heavy 
and light chain Ig from B 

cells

Heavy 

chain Light 

chain



16

Hight

Donor / 
Immunization

Create highly diverse libraries, enrich 
for binders, & express full-length pAb

16 Human donor 
(convalescent)

Pandemic Response for SARS-CoV-2 – GIGA-2050

Sorted receptor 

binding domain 

(RBD)-specific scFv 

sequences - each 

library contained 

hundreds of unique 

RBD-specific 

sequences

Cloned sequences 

into full-length 

vectors and 

transfected into a 

single site 

integration CHO 

cell line – en masse 

– 1 antibody 

produced per cell

Stable cell line 

generation; pool 

RCBs to make 

MCB

Capture complex 
antibody repertoires

Heavy 

chain Light 

chain

High titer 

donors

Capture B cells in droplets, linked 

heavy and light chain, expressed 

single chain variable fragment (scFv) 

sequences on yeast and pooled to 

create 16 libraries
1-2 

weeks

3 days
1 week

2-4 
weeks

2-4 
weeks

Process takes 2 - 4 months
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Hight

Donor / 
Immunization

Create highly diverse libraries, enrich 
for binders, & express full-length pAb

16 Human donor 
(convalescent)

Pandemic Response for SARS-CoV-2 – GIGA-2050

Sorted receptor 

binding domain 

(RBD)-specific scFv 

sequences - each 

library contained 

hundreds of unique 

RBD-specific 

sequences

Cloned sequences 

into full-length 

vectors and 

transfected into a 

single site 

integration CHO 

cell line – en masse 

– 1 antibody 

produced per cell

Stable cell line 

generation; pool 

RCBs to make 

MCB

Capture complex 
antibody repertoires

Heavy 

chain Light 

chain

High titer 

donors

Capture B cells in droplets, linked 

heavy and light chain, expressed 

single chain variable fragment (scFv) 

sequences on yeast and pooled to 

create 16 libraries

Final recombinant 

COVID polyclonal 

antibody drug 

(GIGA-2050) 

produced from 

MCB contained 

12,000 unique 

antibodies
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Protein A Affinity; 

Viral Inactivation 

(Low pH Hold)

Cation-Exchange 

(CEX)

Anion-Exchange 

(AEX); Viral 

Filtration

Ultrafiltration & 

Diafiltration

(UF/DF)

Harvested Cell

Culture Fluid

Final Product

Overview of the Polyclonal Hyperimmune purification 
process – same as monoclonal

• Manufacture 12,000 
antibodies from 1 
vial of CHO cell 

produced GIGA-
2050 

• Consistent CHO cell 
antibody sequence 
diversity with each 
manufacturing run

Acceptance 

Criteria
Dev-A Dev-B Dev-C Dev-D Dev-E Tox-A GMP-A GMP-B

Monomer: ≥ 90% 

Main Peak
98.30% 97.90% 98.70% 99.40% 96.70% 99.60% 98% 98%

HMWS: Report 1.30% 1.60% 1.30% 0.50% 3.20% 0.40% 1.40% 1.60%

LMWS: Report 0.40% 0.50% 0% 0.10% 0.10% 0% 0.70% 0.00%

Denatured Size Distribution by 

CE-SDS (Non-Reduced)
>85% Intact 92.50% 93.90% 91.00% 87.30% 93.50% 85.20% 94% 95%

Denatured Size Distribution by 

CE-SDS (Reduced)

>85% Heavy Chain 

+ Light Chain
100% 99.80% 100% 99.80% 100% 100% 98% 98%

Residual CHO DNA <1 ppm ND ND <1.1 ppm ND ND <0.9 ppm <0.7 ppm <0.6 ppm

Residual CHO HCP ELISA <50 ppm 5.6 ppm 6.3 ppm 11.5 ppm 3.8 ppm 11.4 ppm 3.0 ppm 8.0 ppm < 1.9 ppm

Anti-SARS CoV-2 Binding 

ELISA

Relative Potency: 

100 ± 40%
N/A

1 99% 92% 94% 88% 112% 100%
2

74%
2

Pseudotype neutralization assay
Relative Potency: 

100 ± 40%
N/A

1 87% 112% 101% 125% 123% 97%
2

74%
2

Purity

Native Size Distribution by SEC-

HPLC

Potency

Lot-to-Lot:  Reproducible in Ab quality and function & Reproducible in sequencing



19

March 9, 
first COVID-
19 case in 

New 
Orleans

April 1, 2020, First 
blood sample 

received at 
GigaGen

May 5, All RBD-
specific 

antibody libraries 
captured and 

cloned

June 11, RCB 
transferred to 

CDMO for 
production 
optimization

June 23, 
Research 

production and 
polyclonal 

characterization

September 9, Lot 
release assay 
development 

completed and 
transferred to CROs

December 9, 
GMP-lot 

completed

December 15,
GLP tox study 
completed

February 15,
IND 

approved

August 3, 
Phase I first 

patient 
dosed

January 
15, 2021, 
Filed IND

Timeline of GIGA-2050 development: <10 months 
from first blood sample to IND filing

• The timing from the first blood sample to a final drug was incredibly fast

• The timing of the clinical trial initiation was poor given the course of the 
pandemic (before the Omicron wave; mAb cocktails available through 
EUA)

Confidential
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CoV binding  ELISA summary

GIGA-2050

ng/mL

O
D

4
5
0
-O

D
5
7
0

CoV-2 RBD(N354D, D364Y)

CoV-2 RBD

CoV-2 RBD(L452R)

CoV-2 RBD(N354D)

CoV-2 RBD(N501Y)

CoV-2 RBD(V367F)

CoV-2 RBD(W436R)

CoV-2 S(D614G)

CoV-2 S(R683A, R685A)

CoV-2 S1

HCoV-229E

HCoV-NL63

MERS-CoV

SARS-CoV-1

     EC50

CoV-2 RBD 73.00

CoV-2 RBD(L452R) 76.21

CoV-2 RBD(N354D) 66.29

CoV-2 RBD(N354D, D364Y) 82.74

CoV-2 RBD(N439K) 83.38

CoV-2 RBD(N501Y) 78.45

CoV-2 RBD(V367F) 69.00

CoV-2 RBD(W436R) 65.74

CoV-2 S(D614G) 55.45

CoV-2 S(R683A, R685A) 87.64

CoV-2 S1 91.98

HCoV-229E Unstable

HCoV-NL63 Unstable

MERS-CoV Unstable

SARS-CoV-1 350.3

• GIGA-2050 EC50 values up to 750x higher than 
convalescent plasma from the same donors weeks 
after infection

• EC50 values remain consistent across all variants 
tested

Keating et al., Nature Biotechnology, 2021

SARS-COV-2 pAb Libraries: ELISA binding

GIGA-2050
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Polyclonal antibodies neutralize future viral variants

• Better than mAbs for infectious disease; target multiple epitopes 

to prevent viruses or bacteria from mutating around your drug.

Wayham et al., JID, 2023

mAb unable to neutralize multiple variants

GIGA-2050: recombinant anti-SARS-CoV-2 immunoglobulin

SAD-S35: reagent mAb binding to SARS-CoV-2 receptor binding domain

Non-neutralizing 

Ab

Neutralizing 

Ab

Pseudotype virus 

w/ CoV-2 Spike 

(GFP expressing)

Cells expressing 

ACE2

GIGA-2050
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Polyclonal antibodies can be tuned to bind new 

variants
• Potential to update antibody libraries based on new variants

0.
00

1
0.

01 0.
1 1 10 10

0

10
00

10
00

0

0

50

100

Ancestral RBD

μg/mL

%
 i
n

fe
c
te

d

(n
o

rm
a

li
z
e

d
 t

o
 n

o
 A

b
 c

o
n

tr
o

l)

0.
00

1
0.

01 0.
1 1 10 10

0

10
00

10
00

0

0

50

100

Omicron BA.2 RBD

μg/mL

%
 i
n

fe
c
te

d

(n
o

rm
a

li
z
e

d
 t

o
 n

o
 A

b
 c

o
n

tr
o

l)

rCIG-HY rCIG-HY BA.2(+) rCIG-HY BA.2(-)

Negative control

GIGA-2050-

scFv BA.2(-)

A
n
c
e
s
tr

a
l

D
e
lt
a

O
m

ic
ro

n
 B

A
.1

O
m

ic
ro

n
 B

A
.2

GIGA-2050-

scFv

R
B

D
 a

n
ti
g
e
n

4.87% 84.7% 80.3% 91.0%
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4.84% 14.2% 1.84% 54.6%
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Pandemic Lessons Learned

• Diagnostics come first: antibody and antigen 

• Consortium establishment takes time

• Benchmarking against neutralizing mAbs may miss the value of pAbs

• Contribution of non-neutralizing antibodies is difficult to measure in in 

vivo models

– Clearance of virus

– Initiating secondary immune response

• Find ways to prepare for the future: 

– Surveillance

– Banking 

• Identify resources to support
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Health Emergency Preparedness and Response 

(HERA): major threat categories

1. respiratory or contact-based viruses with pandemic potential: highly 
transmissible viruses with a history or likelihood of causing large-scale 
outbreaks 

2. vector-borne or animal-reservoir viruses with epidemic potential: 
viruses whose spread is accelerated by climate change and other 
environmental factors, which are qualified as a specific threat 
category due to their growing relevance for the Europe (the fastest 
warming continent according to the European Environment 
Agency); 

3. armed conflict-related threats and chemical, biological, radiological 
and nuclear (CBRN) threats; 

4. antimicrobial resistance (AMR): a rising global concern that 
threatens the efficacy of existing treatments and increases the 
burden of infectious diseases. 
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Rapid Response: Cell banks for emerging pathogens

Donor / 
Immunization

Fully humanized 
mouse, rat, or 

chicken

Human donor 
(convalescent, 

vaccinated)

Capture

Create

MCB directed 

against emerging 

pathogens to 

deploy for 

manufacturing

Emerging pathogens (agency >= 2)
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Variola major (smallpox)*

Filovirus* (Ebola, Marburg)

Bunyavirus (Hanta)

Francisella tularensis (tularemia)*

Clostridium botulinum toxin (botulism)*

Bacillus anthracis (anthrax)*

Flavivirus* (Dengue)

Arenavirus* (Lassa)

E. coli

Shigella (MDR)

Salmonella (MDR)

Alphavirus* (WEVEE)

Burkholderia pseudomallei (melioidosis)*

Burkholderia mallei (glanders)*

Staphylococcus enterotoxin B (SEB)

Ricin toxin (Ricinus communis)

Coxiella burnetii (Q fever)

Cholera

Chlamydia psittaci (Psittacosis)

Campylobacter jejuni (MDR)

Brucella species (brucellosis)*

Human Coronavirus (SARS)

Influenza*

Mycobacteria (MDR TB)*

Enterovirus 71

Bordetella pertussis (MDR)

Polyoma − BK

Staphylococcus aureus (MRSA)

Pseudomonas aeruginosa (MDR)

Klebsiella pneumoniae (MDR)

Clostridioides difficile* (MDR)

Respiratory syncytial virus

Neisseria gonorrhea (MDR)

Borrelia* (Lyme Disease)

Candida auris (MDR)

Chlamydia tracomatis* (MDR)

Echinococcus

Nipah virus

Salmonella serotype Typhi (MDR)

Snakebite

Streptococcus pneumoniae (MDR)

Yersinia pestis (plague)*

Enterobacter (MDR)
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Variola major (smallpox)*

Filovirus* (Ebola, Marburg)

Bunyavirus (Hanta)

Francisella tularensis (tularemia)*

Clostridium botulinum toxin (botulism)*

Bacillus anthracis (anthrax)*

Flavivirus* (Dengue)

Arenavirus* (Lassa)

E. coli

Shigella (MDR)

Salmonella (MDR)

Alphavirus* (WEVEE)

Burkholderia pseudomallei (melioidosis)*

Burkholderia mallei (glanders)*

Staphylococcus enterotoxin B (SEB)

Ricin toxin (Ricinus communis)

Coxiella burnetii (Q fever)

Cholera

Chlamydia psittaci (Psittacosis)

Campylobacter jejuni (MDR)

Brucella species (brucellosis)*

Human Coronavirus (SARS)

Influenza*

Mycobacteria (MDR TB)*

Enterovirus 71

Bordetella pertussis (MDR)

Polyoma − BK

Staphylococcus aureus (MRSA)

Pseudomonas aeruginosa (MDR)

Klebsiella pneumoniae (MDR)

Clostridioides difficile* (MDR)

Respiratory syncytial virus

Neisseria gonorrhea (MDR)

Borrelia* (Lyme Disease)

Candida auris (MDR)

Chlamydia tracomatis* (MDR)

Echinococcus

Nipah virus

Salmonella serotype Typhi (MDR)

Snakebite

Streptococcus pneumoniae (MDR)

Yersinia pestis (plague)*

Enterobacter (MDR)
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Awarded DoD and BARDA contracts
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Pandemic Lessons Learned

• Diagnostics come first: antibody and antigen 

• Consortium establishment takes time

• Benchmarking against neutralizing mAbs may miss the value of pAbs

• Contribution of non-neutralizing antibodies is difficult to measure in in 

vivo models

– Clearance of virus

– Initiating secondary immune response

• Find ways to prepare for the future: 

– Surveillance

– Banking 

• Identify resources to support
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CTLA-4

GIGA-564

GIGA-2050 

(COVID-19)

HBV

GIGA-2339

4x Bacterial 

Targets

Emerging 

pathogens

rhATG

(transplant)

Discovery Library (DNA) Library (cells) IND-enabling Phase I

GigaGen’s therapeutic pipeline overview

(Study was terminated)

BoNT, Zika, Dengue and others 
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www.gigagen.com


	Slide 1:   Next Generation of Antibody Therapeutics for Treating Infectious Diseases 
	Slide 2: Disclosures
	Slide 3: Natural polyclonal responses to infectious diseases
	Slide 4
	Slide 5: What is a recombinant polyclonal antibody (pAb)?
	Slide 6: Natural polyclonal responses to infectious diseases
	Slide 7: COVID-19 drug development timeline
	Slide 8: COVID-19 variant timeline
	Slide 9: Drivers of SARS-CoV-2 variants
	Slide 10: Polyclonal antibodies provide protective coverage
	Slide 11: Neutralizing and non-neutralizing polyclonal antibodies are essential for viral clearance
	Slide 12: Neutralizing and non-neutralizing polyclonal antibodies are essential for viral clearance
	Slide 13: Neutralizing and non-neutralizing polyclonal antibodies are essential for viral clearance
	Slide 14: GigaGen’s recombinant polyclonal therapies 
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: SARS-COV-2 pAb Libraries: ELISA binding
	Slide 21: Polyclonal antibodies neutralize future viral variants
	Slide 22: Polyclonal antibodies can be tuned to bind new variants
	Slide 23: Pandemic Lessons Learned
	Slide 24: Health Emergency Preparedness and Response (HERA): major threat categories
	Slide 25: Rapid Response: Cell banks for emerging pathogens
	Slide 26: Awarded DoD and BARDA contracts
	Slide 27: Pandemic Lessons Learned
	Slide 28
	Slide 29: Thank You 

