
Pilot expression screening 

① Problem: Inconsistent purity and poor yield

     Recombinant antigen* designed elsewhere
*An antigen derived from a parasite causing a neglected tropical disease.

② Re-designing construct at MBL
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specific binding)

Lateral flow assay performance

(Client`s evaluation detecting disease-linked antibody to 

the recombinant antigens )

Improvement of antigen yield, purity & performance

Constructs Configuration Yield/100mL culture

Original GST-Ag 0.9mg

Re-designed-1 GST-Ag-His-tag (ver1) 13.6mg

Re-designed-2 GST-Ag
L
-His-tag (ver2) 11.4mg



Construct design with 3D insights

Structure design by 3D 

modeling → Trimer predicted

MBL

Competitor`s 

MBL`s: Higher trimer purity

Optimization at MBL

✓ Antigen expression domain 

✓ Affinity purification tags

✓ Expression system

✓ Purification conditions
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MBL's antigen demonstrated 
  improved reactivity.

Auto-antibody 
reactivity test 
(CLEIA)

UPLC-SEC

His-tag
Baculo-
virus

Expression Purification

Boosting Antigen Homogeneity and Performance



Construct design with 3D insights
• Client requested 

expression and 

purification of N-

terminal GST-fusion 

parasitic antigen 

(design provided 

externally).

• 3D modeling predicted 

GST tag causes steric 

hindrance, preventing 

native trimer formation.

• C-terminal His-tag 

predicted to maintain 

trimer structure.

N-term GST 

fusion may 

cause steric 

hinderance

No steric 

hinderance 

with C-term 

His-tag

No affinity tag
Trimer

Original 

GST fusion

Re-

designed 

His-tag 

fusion

Trimer

Trimer (?)

UPLC-SEC

• As predicted, C-

terminal His-tag 

antigen showed a 

homogeneous trimer 

profile.

• N-terminal GST 

antigen displayed 

multiple oligomers and 

aggregates.

Scalability of lateral flow assay 

(LFA)

Original Re-designed

3D model prediction

Client’s 

manufacturability 

evaluation: LFA for 

detecting parasite-specific 

antibodies in blood

• Original antigen 

showed significant 

signal loss during 

lateral flow assay 

scale-up (R&D → 

manufacturing).

• Re-designed antigen 

maintained signal with 

no issues during 

scaling.. 

SDS-PAGE

75

50

37

25

20



-1000.00

-800.00

-600.00

-400.00

-200.00

0.00

200.00

400.00

20 40 60 80

-d
F

/d
T

Temperature (℃)

Original Optimized

Buffer optimization  

Thermal stability (DFC)

Colloidal stability (DLS)

A calibration standard for anti-TIF1γ 

autoantibody ELISA assay 

Tm 60℃ Tm 65℃

B22=+19.2 x 105B22=-5.86x 105
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