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VRC01 mAb purification
Protein-A Affinity Chromatography
The first purification step after harvest was protein-A affinity chromatography. A HiTrap MabSelect Prism A (Cytiva) 5 mL pre-packed column was installed on Akta avant 25 chromatography system (Cytiva). Bind and elute method was used to purify the mAb to facilitate removal of host cell proteins (HCPs) and DNA. The column was equilibrated with 20 mM sodium phosphate buffer (pH 7.0) and the bound monoclonal antibodies were eluted with 200 mM sodium citrate buffer (pH 3.0). The buffers were prepared in-house using 18.2 MΩ milli-Q water and respective salts. Crude mAb was bound to the column pre-equilibrated by 10 CV (column volumes) and the column was washed 10 CV to remove impurities. The mAb was eluted using pH 3.0 elution buffer and collected in 2.5 mL fractions in 15 mL conical-bottom tubes. The fractions containing mAbs were neutralized with 1.4 mL of 1M Tris-HCl (pH 8.5) to pH 6.0 – 6.5 and pooled in a 50 mL conical tube for further analyses.
DEAE (diethylaminoethyl) Anion Exchange Chromatography
The pooled elution fractions after protein-A affinity chromatography were buffer exchanged with 5 mM sodium phosphate buffer (pH 7.0) that is also used as column equilibration buffer for the DEAE column. Discontinuous diafiltration was performed by centrifugation (3600 ×g) using Amicon Ultra-15, 10,000 MWCO (Millipore Sigma, Burlington, MA) until the concentrations of the sodium citrate and Tris were minimized to 2 mM and 6 mM, respectively. The buffer exchanged sample was then purified on a 5 mL HiTrap DEAE Sepharose Fast Flow pre-packed column (Cytiva) installed on Akta avant 25 chromatography system, with 5 mM sodium phosphate buffer used in equilibrating the column. A buffer of 5 mM sodium phosphate and 200 mM NaCl was used to wash off the impurities from the column.  The fractions containing mAb were pooled and concentrated to 3 – 4 mg/mL titer.
Purity analysis by SDS-PAGE
The relative purity levels at each step of the purification were compared using SDS-PAGE with Coomassie dye staining (Thermo Scientific, Waltham, MA). The harvested medium and the samples after each step of the chromatography were diluted with 2x Laemmli buffer (Sigma Aldrich, St. Louis, MO) and denatured at 99 °C for 10 min. The denatured samples were cooled to the room temperature and loaded on to the Criterion™ TGX™ Precast Gels (Bio-Rad, Hercules, CA). After the electrophoresis, the gel was stained and the image was captured using c600 gel imager (Azure biosystems, Dublin, CA).
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Supplementary Fig. 1. Standard curve obtained for the quantification of the VRC01 mAb. 
Protein-G sensors in the Octet Red96e (ForteBio, Fremont, CA) were used to determine binding affinity of the mAb in the samples.  Initial binding rates were used to obtain the standard curve. 
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Supplementary Fig. 2.  Retention time of the N-glycan standards (top) and the HPLC elution profile of the standard N-glycan mix (bottom).
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Supplementary Fig 3. Osmolality profiles of the cell culture samples from the three media from start of the culture to harvest. Osmolality was measured by the BioProfile Flex 2 analyzer equipped with a freezing point depression osmometer.
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Supplementary Fig. 4. Purity of the VRC01 mAb at each step of the purification is shown along with the harvest. 



Supplementary Table 1. The major components with approximate concentrations determined using Nova BioProfile Flex for the Cell boost additives.
	 
	Concentration a

	Products
	Glutamine (mM)
	Glutamate (mM)
	Glucose (g/L)

	Cell Boost 7a
	3.1 ± 0.134
	88.8 ± 1.85
	91.5 ± 1.29

	Cell Boost 7b
	8.6 ± 0.148
	43.0 ± 3.39
	1.1 ± 0.133


a The values are averages of multiple measurements (n≥3)
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Statistics of the Retention Times

Stadard Mix. (N=9)

Glycans

G0-N G0F-N G0 G0F Man5 G1 G1' G1f G1F' Man6 G2

Unknown

G2F

Unknown

Man7

Unknown

A3G3 G2S1 Man8 G2FS1

Unknown

Man9

MEAN (min) 15.127 18.188 19.130 22.255 23.852 24.904 25.842 28.176 29.094 30.679 31.935 35.010 37.320 41.351 41.910 43.836 44.676 48.652

STDEV 0.307 0.352 0.388 0.420 0.394 0.450 0.451 0.471 0.472 0.445 0.497 0.515 0.497 0.536 0.699 0.479 0.685 0.496

Samples (N=36)

Glycans

G0-N G0F-N G0 G0F Man5 G1 G1' G1f G1F' Man6 G2

Unknown

G2F

Unknown

Man7

Man7 + N

A3G3 G2S1 Man8 G2FS1

Unknown

Man9

MEAN (min) 14.922 17.934 18.853 21.918 23.453 24.705 25.472 27.776 28.695 30.815 31.532 32.108 34.584 35.715 38.283 40.980 42.045 43.715 44.647 46.652 47.911

STDEV 0.262 0.333 0.343 0.385 0.415 0.425 0.415 0.434 0.440 0.612 0.468 0.327 0.478 0.740 0.682 0.577 0.585 0.137 0.696 0.867 0.766


image4.jpeg
Osmolality (mOsm/kg) >

@

Osmolality (mOS/kg)

Osmolality (mOs/kg) (@]

450

400

350

300

250

450

400

350

300

250

450

400

350

300

250

Ex Cell 325 PF CHO

.
A A
o A A
® »dp 1 (-CB)
)
o dp 2 (-CB,
4g o920 p 2 (-CB)
@ dp 1(+CB)
A dp 2 (+CB)
) 100 200 300
Hours after inoculation
ActiCHO P
s
L] & A
og A
.g.% S5 4 LY SUNN
o
T T T = 1
o 100 200 300
Hours after inoculation
ActiPro
A
0
4
s it
i ALRan b8 an
o 8n
0 100 200 300

Hours after inoculation




