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Therapeutic cancer vaccines aims to stimulate the immune system by utilizing tumor antigens to trigger an antitumor 
response. In our clinical trials, we have focused on evaluating the efficacy of the breast cancer cell line secreting GM-
CSF, SV-BR-1-GM as a therapeutic vaccine, and we have observed encouraging clinical outcomes. The SV-BR-1-GM 
regimen has been used alone (“monotherapy”, ClinicalTrials.gov NCT03066947 – study completed) and in combination 
with checkpoint inhibitors (“combination”, ClinicalTrials.gov NCT03328026 – study ongoing). To assess the efficacy of the 
treatment, identify biomarkers and overall optimize therapy for future clinical trials   we have initiated immuno-monitoring 
studies.  It has been demonstrated that cancer vaccines can generate both humoral and cellular immune responses. 
However, predicting immune responses to cancer vaccines, especially when whole cells are employed as immunogens, 
presents significant challenges. We present here a preliminary analysis of the antibody response to SV-BR-1-GM in 
breast cancer patients using antigen arrays.

Large‐scale protein arrays are versatile and sensitive platforms for antibody 
specificity evaluation. The HuProt™ Human Proteome Microarray (CDI 
Laboratories, Inc., Baltimore, Maryland, United States) provides the largest 
number of unique, full‐length, individually purified human proteins on a single 
microscope slide. This allows thousands of interactions to be profiled in a 
high‐throughput manner. We utilized here an unbiased human protein 
microarray platform encompassing >21,000 proteins and isoforms from 
~19,000 unique genes to identify IgG and IgM responses against self-antigens 
elicited by treatment. Serum samples from SV-BR-1-GM-treated patients were 
analyzed, comparing pre- and post-treatment. The human serum samples were 
probed at 1:1000 dilution. After sample processing and data collection the raw 
signal intensities on all arrays were quantile normalized using CDI software. 
Heatmaps were generated using MetaboAnalyst 5.0, which utilizes the R 
heatmap package (version 0.7.7). For paired analysis, fold changes (FCs) were 
calculated by determining the ratio between paired pre- and post-treatment 
samples, resulting in one FC per pair. The means of these FCs (pair means) 
were then computed. ANOVA tests were performed using the RStatix R 
package, which automatically determines the appropriate Type I, II, or III errors 
for the analysis.

Subject ID disease control regimen
01-002 yes Monotherapy Study
03-001 yes Monotherapy Study
04-001 no Monotherapy Study
04-005 no Monotherapy Study
04-006 yes Monotherapy Study
05-002 yes Monotherapy Study
06-001 yes Monotherapy Study
01-009 yes Combination study
01-010 no Combination study
04-008 no Combination study
06-001 yes Combination study
06-005 yes Combination study
06-006 no Combination study
06-007 yes Combination study
06-009 no Combination study
07-001 yes Combination study
07-004 no Combination study
09-001 no Combination study
11-003 yes Combination study

Table 1. Clinical data. Combination study: an 
ongoing prospective, phase 1/2 with a 
randomized phase 2 cohort (NCT03328026; 
2018-present) using SVBR-1-GM with a PD-1 
inhibitor (pembrolizumab or retifanlimab) with 
cycles every 3 weeks (30 patients dosed to 
date). Monotherapy study: SV-BR-1-GM 
“monotherapy” (NCT03066947; 2013-8), a 
completed prospective phase 1-2 study of the 
SV-BR1-GM regimen every 2 weeks x 2 then 
monthly. Both regimens included 
cyclophosphamide 300 mg/m2 i.v. 48-72 hours 
prior to SV-BR-1-GM (~20 x 106 cells) 
intradermally followed by interferon-alpha at the 
SV-BR-1-GM inoculation sites 2 days afterwards. 
We analyzed plasma from 19 patients, 
comprising 7 from the monotherapy group and 
12 from the combination therapy group. Disease 
control 2 partial response (PR) and 9 stable 
disease (SD).

RESULTS

Fig. 1. Hierarchical clustering 
analysis of patient response to 
therapy: Samples data was 
processed and analyzed using R 
heatmap (version 0.7.7) A) 
Combination study B) Monotherapy 
study.
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Conclusion: modest association 
between drug response and global 
antibody responses.
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Fig. 2. The distinction between clinical 
responders and non-responders lies not in 
the quantity of antibody responses but in 
their quality Samples data was processed and 
analyzed using R heatmap (version 0.7.7) A) In 
the combination study, the number of antibody 
responses is not significantly different between 
responders and non-responders, and there is 
no overlap between the two groups B) In the 
monotherapy study, the number of antibody 
responses is not significantly different between 
responders and non-responders, and only 3 
responses overlap between the two groups.

Gene ID Fold change p.value FDR
Lupus La 4.2849 0.049848 0.99998
TNFSF11 3.8636 0.080603 0.99998
N4BP2L2 2.6668 0.14787 0.99998
CDC45 1.9371 0.0017181 0.99998
RXRA 1.8592 0.023896 0.99998
ILF2 1.8393 0.0034926 0.99998
UROD 1.808 0.022338 0.99998
CTRL 1.7029 0.54763 0.99998
NRG3 1.6856 0.73198 0.99998
LAT 1.6838 0.37966 0.99998
PMEPA 1.6526 0.089946 0.99998
ANXA11 1.6241 0.92405 0.99998
LGALS1 1.592 0.092879 0.99998

Gene ID Fold Change p.value FDR
LGALS1 3.8481 0.063842 0.99997
LGALS8 3.1857 0.098843 0.99997
LGALS8 3.0982 0.1181 0.99997
OR13J1 2.423 0.047161 0.99997
LGALS9 2.277 0.1361 0.99997
SPN 2.2443 0.65218 0.99997
LGALS3 2.0217 0.13554 0.99997
GBP6 1.9386 0.083499 0.99997
ZFYVE21 1.8633 0.0057085 0.99997
SLC25A29 1.8451 0.045024 0.99997
TPO 1.8442 0.20933 0.99997
TRPM8 1.8051 0.038066 0.99997
NAV1 1.7828 0.091152 0.99997

A B

Gene ID Treatment 
(F.val)

Treatment 
(raw.p)

Treatment 
(adj.p)

disease 
control (F.val)

disease 
control (raw.p)

disease 
control (adj.p)

Interaction 
(F.val)

Interaction 
(raw.p)

Interaction 
(adj.p)

STAM 1.714 0.22 1 6.329 0.031 0.31 5.337 0.043 0.999
SMRP1 1.317 0.278 1 4.594 0.058 0.41429 3.852 0.078 0.999
CATIP 1.262 0.288 1 13.82 0.004 0.31 3.678 0.084 0.999
GNB2 1.454 0.256 1 4.039 0.072 0.46452 3.582 0.088 0.999
MTUS1 1.153 0.308 1 4.4 0.062 0.42759 3.001 0.114 0.999
NXN 0.93 0.358 1 6.737 0.027 0.31 2.426 0.15 0.999
LIN28B 0.681 0.428 1 4.784 0.054 0.4 2.139 0.174 0.999
ZNF783 0.816 0.388 1 9.907 0.01 0.31 1.929 0.195 0.999
LGALS1 4.234 0.067 1 0.783 0.397 0.61039 1.408 0.263 0.999
ASB9 0.518 0.488 1 8.335 0.016 0.31 1.266 0.287 0.999
LGALS8 3.114 0.108 1 0.63 0.446 0.61039 1.043 0.331 0.999
LGALS9/1 2.39 0.153 1 0.271 0.614 0.67473 0.964 0.349 0.999
LGALS8/3 2.726 0.13 1 0.638 0.443 0.61039 0.906 0.364 0.999

Gen 
ID

treated
(F.val)

treated 
(F.val)

treated 
(adj.p)

disease 
control(F.val)

disease 
control(raw.p)

disease 
control(adj.p)

Interaction 
(F.val)

Interaction 
(raw.p)

Interaction 
(adj.p)

NRG1 0.435 0.517 1 1.431 0.246 0.38295 1.827 0.192 1
NFIB/2 0.917 0.35 1 1.634 0.216 0.38095 1.428 0.246 1
LDOC1 0.949 0.342 1 3.507 0.076 0.38095 1.088 0.309 1
IRF2BP2 0.808 0.379 1 2.082 0.165 0.38095 1.034 0.321 1
ARL2BP 0.932 0.346 1 0.935 0.345 0.44204 1.009 0.327 1
TCEAL6 0.618 0.441 1 0.432 0.518 0.57989 0.99 0.332 1
LARP7 0.9 0.354 1 0.669 0.423 0.50357 0.986 0.333 1
MTUS1 0.912 0.351 1 1.419 0.247 0.38295 0.984 0.333 1
TCEAL6 0.898 0.355 1 0.299 0.591 0.63209 0.952 0.341 1
MDP1 1.022 0.324 1 0.855 0.366 0.46038 0.936 0.345 1
PACSIN 0.707 0.41 1 0.365 0.553 0.60437 0.927 0.347 1
KBTBD7 0.806 0.38 1 1.466 0.24 0.38095 0.901 0.354 1
DAB2 0.8 0.382 1 0.18 0.676 0.70785 0.853 0.367 1
NOL3 0.093 0.764 1 0.795 0.383 0.47561 0.827 0.374 1
LSM1 0.917 0.35 1 0.864 0.364 0.46038 0.824 0.375 1
EMC8 0.734 0.402 1 1.472 0.239 0.38095 0.804 0.38 1
SUDS3 1.115 0.304 1 0.562 0.462 0.53103 0.746 0.398 1
DACT3 0.723 0.405 1 1.464 0.24 0.38095 0.732 0.402 1
YARS 0.738 0.401 1 1.944 0.179 0.38095 0.709 0.41 1
TNFSF11 3.216 0.088 1 0.398 0.535 0.59116 0.697 0.414 1

Table 3. Analysis of  the impact of treatment and disease control on antibody responses using two-way ANOVA Analysis of the 
impact of treatment and disease control on antibody responses was conducted using a two-way ANOVA. To identify if potential 
antibody responses correlated with treatment and disease control, we applied a two-way ANOVA, treating antibody responses as the 
dependent variable and considering treatment and disease status as the independent variables. The F-values associated with 
treatment, disease status, and their interaction effect on antibody responses were analyzed. Antibody responses were subsequently 
ranked based on the interaction effect in two separate studies:. A) Combination study B) Monotherapy study.

A

B

Table 2. Paired fold change analysis: For paired analysis, fold Changes are calculated by computing the ratio between 
paired samples (i.e. one FC per pair), and then compute their means (i.e. pair means). To calculate statistical significance a 
paired t-test was used. Benjamini-Hochberg procedure was used to calculate the false discovery rate (FDR). A) Combination 
study B) Monotherapy study.
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Fig. 3. Examples of specific target of 
antibody responses in monotherapy and 
combination studies:

Protein arrays to identify 
targets of antibody response

• By using protein arrays, we were able to evaluate a broader range of antigens compared to previous 
investigations. 

• The changes in antibody profiles was limited to a restricted number of antigens. 
• The distinguishing factor between clinical responders and non-responders did not hinge on the 

sheer quantity of antibody responses but rather on their qualitative aspects.
• Both the vaccine monotherapy and its combination with an anti-PD1 antibody exhibited largely non-

overlapping patterns in antibody profiles.
• Potential correlations between specific antibody responses patient survival were identified.

DISCUSSIONS AND CLONCLUSSIONS 

Conclusion: the discerning factor between clinical 
responders and non-responders did not hinge on 
the sheer quantity of antibody responses but 
rather on their qualitative aspects

The vaccine monotherapy and its combination with an anti-PD1 antibody exhibited largely non-overlapping patterns in antibody profiles

mailto:info@briacell.com

IgG_fold_change_1.3FC_combo_stu

				Fold Change		log2(FC)

		Lupus La/1		4.2849		2.099274023

		TNFSF11/1		3.8636		1.949937337

		N4BP2L2/1		2.6668		1.415125527

		CDC45/1		1.9371		0.953934924

		RXRA/1		1.8592		0.894695298

		ILF2/1		1.8393		0.879162221

		UROD/1		1.808		0.854356501

		CTRL/1		1.7029		0.768019757

		NRG3/1		1.6856		0.753221923

		LAT/1		1.6838		0.751715747

		PMEPA1/1		1.6526		0.724768161

		ANXA11/1		1.6241		0.69961749

		LGALS1/2		1.592		0.67083537

		NRG1/2		1.5814		0.661172888

		CTSK/1		1.5663		0.647361122

		OSBPL8/1		1.5381		0.62114548

		SFN/1		1.5163		0.600574405

		KHK/1		1.5068		0.591475689

		SH2B1/1		1.5067		0.591384466

		RCBTB1/3		1.4991		0.584092548

		STMN3/1		1.4857		0.571114518

		RAB11FIP5/3		1.4723		0.558058679

		SKIV2L2/1		1.4721		0.557851992

		PSMC3/1		1.4701		0.555958511

		CLDN14/1		1.459		0.544972779

		CTDP1/1		1.4505		0.536531063

		RAB33A/1		1.4409		0.526974942

		LAMP1/1		1.4358		0.521842002

		ND/2335		1.4344		0.520490268

		ZDHHC3/1		1.4334		0.519396323

		TP53/1		1.4263		0.51223166

		VWA1/1		1.424		0.509948609

		DEFB118/1		1.421		0.506886737

		SIGLEC5/1		1.4184		0.504299863

		LGALS8/3		1.4169		0.502786255

		TFR2/1		1.4153		0.501122263

		ANTXR1/1		1.4118		0.497584999

		LGALS8/1		1.4063		0.491937407

		NOL3/1		1.3977		0.483079711

		RTN3/2		1.3933		0.478544302

		WDFY3_frag/1		1.3891		0.474114908

		PGA5/1		1.388		0.473041186

		GIT2/1		1.3861		0.471075806

		TRHDE/1		1.3843		0.469205173

		BNIP2/1		1.3789		0.463506293

		ANKK1/1		1.376		0.460458184

		VSTM2A/1		1.3742		0.458547228

		SH3YL1/2		1.3708		0.455065837

		CEACAM4/1		1.3659		0.449902326

		SUDS3/1		1.3638		0.447672822

		LNPEP/1		1.3605		0.444153609

		ND/52		1.3581		0.441550909

		ENTPD1/2		1.3578		0.441289002

		TNFSF9/1		1.3541		0.437360652

		NDUFA4L2/1		1.3527		0.435860898

		KIR2DL1/1		1.3519		0.435011876

		ANKRD40/1		1.3497		0.432661921

		LGALS1/1		1.3475		0.430275047

		YIPF2/1		1.3434		0.425882318

		NFIB/2		1.3429		0.425356738

		EXOSC5/1		1.3408		0.423106691

		ND/608		1.3393		0.421508223

		ND/1961		1.3385		0.420652723

		AK3/1		1.3362		0.41813886

		C11orf1/1		1.335		0.416815714

		CKMT1A/1		1.3348		0.416570531

		BNIP3L/1		1.3334		0.415085527

		LDOC1/2		1.3309		0.412362819

		STIP1/1		1.3295		0.410861362

		TNFSF8/1		1.3283		0.409626546

		MDP1/2		1.3271		0.408327444

		MMEL1/1		1.3266		0.4077774

		TSC22D4/1		1.3263		0.407375808

		TMEM2/1		1.3262		0.407338643

		ARHGEF28_frag/1		1.3239		0.404769052

		ERVFRD-1/1		1.3229		0.403704163

		PRR27/1		1.3229		0.403673009

		DAB2/1		1.3206		0.401188376

		CLN5/1		1.3197		0.400237989

		NQO2/1		1.3192		0.399644778

		SLC7A11/1		1.3158		0.395897882

		TWSG1/1		1.315		0.395064132

		EMC9/1		1.3142		0.394131775

		LASP1/1		1.3125		0.392303454

		SCO2/1		1.3066		0.385830835

		DCBLD2/1		1.3064		0.385546312

		MUC15/2		1.3049		0.383885072

		PTPN23/1		1.3046		0.383637007

		TRAK1/1		1.3023		0.381023167

		CMTM6/1		1.3021		0.380879327

		PMEPA1/2		1.3017		0.38035915

		IGKC/18		0.76775		-0.381296247

		PPIA/4		0.76467		-0.387088534

		ZBTB18/1		0.76383		-0.388679638

		ANXA13/1		0.76349		-0.38932387

		CRIP1/2		0.75862		-0.398541403

		NCF1/1		0.75416		-0.407059455

		SARG/1		0.75234		-0.410545937

		ND/2098		0.75145		-0.41224356

		FAM122C/1		0.75021		-0.414626293

		ERa/9		0.74261		-0.429314329

		YBX3/1		0.73781		-0.438680488

		CTNNBIP1/1		0.73634		-0.441546982

		human IgG 100ng/ul/14		0.73602		-0.442177215

		MPRIP/1		0.73219		-0.449708493

		EIF2B3/2		0.72798		-0.458020653

		ASB9/3		0.71554		-0.482896187

		BSA/11		0.70538		-0.503523068

		TGM1/2		0.70509		-0.504126158

		Anti-human IgA/3		0.70332		-0.507739928

		MOGAT3/3		0.69913		-0.516362643

		BSA/6		0.69619		-0.522457324

		Anti-human IgA/12		0.69608		-0.522665837

		LIN28B/1		0.67513		-0.566754934

		BSA/19		0.66597		-0.586466444

		NDRG2/3		0.6625		-0.59399722

		Anti-human IgA/16		0.65353		-0.613672359

		PRMT2/3		0.63533		-0.654413484

		PRKG1_frag/1		0.63104		-0.664197005

		CELF6/1		0.62568		-0.676513768

		RPH3AL/2		0.62217		-0.684620998

		ND/1894		0.61336		-0.70518713

		ND/1665		0.60929		-0.714788692

		ND/1900		0.60055		-0.735641786

		SRSF5/1		0.57864		-0.789257772

		ASAP2/1		0.56481		-0.824170344

		ERMP1_frag/1		0.56289		-0.829084145

		KJ902887_frag/1		0.56217		-0.830911439

		HAO2/1		0.56187		-0.831698265

		Lin28a/2		0.55741		-0.843180656
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		Gene ID		Fold Change		p.value		FDR

		Gene ID		Fold change		p.value		FDR

		Lupus La		4.2849		0.049848		0.99998

		TNFSF11		3.8636		0.080603		0.99998

		N4BP2L2		2.6668		0.14787		0.99998

		CDC45		1.9371		0.0017181		0.99998

		RXRA		1.8592		0.023896		0.99998

		ILF2		1.8393		0.0034926		0.99998

		UROD		1.808		0.022338		0.99998

		CTRL		1.7029		0.54763		0.99998

		NRG3		1.6856		0.73198		0.99998

		LAT		1.6838		0.37966		0.99998

		PMEPA		1.6526		0.089946		0.99998

		ANXA11		1.6241		0.92405		0.99998

		LGALS1		1.592		0.092879		0.99998






FC>1.5

		Gene ID		Fold Change		log2(FC)		p.value		FDR

		LGALS1/2		3.8481		1.9441325256		0.063842		0.99997

		LGALS8/1		3.1857		1.6715991064		0.098843		0.99997

		LGALS8/3		3.0982		1.6314098167		0.1181		0.99997

		OR13J1/1		2.423		1.2767752061		0.047161		0.99997

		LGALS9/1		2.277		1.1871502853		0.1361		0.99997

		SPN/1		2.2443		1.1662772125		0.65218		0.99997

		LGALS3/1		2.0217		1.0155863246		0.13554		0.99997

		GBP6/1		1.9386		0.9550297652		0.083499		0.99997

		ZFYVE21/1		1.8633		0.8978666723		0.0057085		0.99997

		SLC25A29/1		1.8451		0.8837151105		0.045024		0.99997

		TPO/3		1.8442		0.8829871714		0.20933		0.99997

		TRPM8/1		1.8051		0.8520650868		0.038066		0.99997

		NAV1/1		1.7828		0.834167688		0.091152		0.99997

		UCN3/3		1.7637		0.8185756776		0.13255		0.99997

		MGAT5B/1		1.7187		0.7813248964		0.052571		0.99997

		UBE2E1/1		1.7169		0.7798400579		0.15588		0.99997

		ZBTB7B/2		1.7147		0.7779682307		0.102		0.99997

		C11orf72/1		1.7099		0.7739085184		0.031328		0.99997

		SPANXN3/1		1.7067		0.7712398279		0.17521		0.99997

		LGALS4/1		1.6959		0.7620836639		0.15981		0.99997

		PMEPA1/2		1.6671		0.7373079172		0.92629		0.99997

		GLRX2/2		1.662		0.7329589483		0.12048		0.99997

		GNB2/1		1.6287		0.7037140106		0.33938		0.99997

		MANEAL/1		1.6158		0.6922833646		0.032065		0.99997

		GATSL3/1		1.6143		0.6909479383		0.33668		0.99997

		WARS2/1		1.597		0.6753406097		0.06962		0.99997

		ZNF527/1		1.5957		0.6741695412		0.27707		0.99997

		UBE3A/2		1.5818		0.6616072504		0.15896		0.99997

		ARFIP2/1		1.5766		0.6568620146		0.24922		0.99997

		HTR3B/1		1.5684		0.6493244991		0.032862		0.99997

		PDCL/1		1.5643		0.6454712743		0.34594		0.99997

		DAPP1/1		1.554		0.636011022		0.12857		0.99997

		MKRN2/1		1.5491		0.6314239207		0.12028		0.99997

		RAB35/1		1.5359		0.6190599626		0.045947		0.99997

		RAD51D/1		1.5328		0.6161489477		0.13112		0.99997

		TFAP2D/1		1.5294		0.6130043556		0.028005		0.99997

		KIAA1429/1		1.5182		0.602366733		0.13588		0.99997

		PANK4/1		1.512		0.5964745492		0.33643		0.99997

		NRG1/2		1.5094		0.5939828816		0.86516		0.99997

		TCEB2/2		1.5082		0.5928230478		0.07594		0.99997

		LINC01104_frag/1		1.5073		0.5919848176		0.12981		0.99997

		ITGB6/1		1.5071		0.5917739536		0.10028		0.99997

		IKZF4/1		1.5006		0.5855309337		0.07377		0.99997

		KHDRBS3/2		0.66493		-0.5887249144		0.10671		0.99997

		TIMM8A/1		0.65725		-0.6054958246		0.14669		0.99997

		TLK1/4		0.65107		-0.6191048272		0.21408		0.99997

		TLK1/2		0.64559		-0.6313087047		0.21631		0.99997

		MAX/4		0.62187		-0.6853042815		0.13289		0.99997

		TLK1/5		0.61806		-0.6941789339		0.3093		0.99997

		Lupus La/1		0.58688		-0.7688624253		0.29517		0.99997

		SRSF5/1		0.58384		-0.776352669		0.36541		0.99997

		OXNAD1/1		0.57255		-0.8045195522		0.34026		0.99997

		ND/1051		0.41799		-1.2584601968		0.29982		0.99997

		TNFSF11/1		0.40657		-1.2984370544		0.31266		0.99997





Table

		Gene ID		Fold Change		p.value		FDR

		Gene ID		Fold Change		p.value		FDR

		LGALS1		3.8481		0.063842		0.99997

		LGALS8		3.1857		0.098843		0.99997

		LGALS8		3.0982		0.1181		0.99997

		OR13J1		2.423		0.047161		0.99997

		LGALS9		2.277		0.1361		0.99997

		SPN		2.2443		0.65218		0.99997

		LGALS3		2.0217		0.13554		0.99997

		GBP6		1.9386		0.083499		0.99997

		ZFYVE21		1.8633		0.0057085		0.99997

		SLC25A29		1.8451		0.045024		0.99997

		TPO		1.8442		0.20933		0.99997

		TRPM8		1.8051		0.038066		0.99997

		NAV1		1.7828		0.091152		0.99997

		UCN3/3		1.7637		0.13255		0.99997

		MGAT5B/1		1.7187		0.052571		0.99997

		UBE2E1/1		1.7169		0.15588		0.99997

		ZBTB7B/2		1.7147		0.102		0.99997

		C11orf72/1		1.7099		0.031328		0.99997

		SPANXN3/1		1.7067		0.17521		0.99997

		LGALS4/1		1.6959		0.15981		0.99997

		PMEPA1/2		1.6671		0.92629		0.99997

		GLRX2/2		1.662		0.12048		0.99997

		GNB2/1		1.6287		0.33938		0.99997

		MANEAL/1		1.6158		0.032065		0.99997

		GATSL3/1		1.6143		0.33668		0.99997

		WARS2/1		1.597		0.06962		0.99997

		ZNF527/1		1.5957		0.27707		0.99997

		UBE3A/2		1.5818		0.15896		0.99997





p.value<0.05

				t.stat		p.value		ERROR:#NAME?		FDR		FC

		GBP3/2		-3.3957		0.005312		2.2747		0.99997

		ZFYVE21/1		-3.3567		0.0057085		2.2435		0.99997

		APH1A/1		-3.1777		0.0079545		2.0994		0.99997

		DCTN1/2		-2.5218		0.026818		1.5716		0.99997

		TFAP2D/1		-2.4983		0.028005		1.5528		0.99997

		NT5C3A/2		2.4711		0.029433		1.5312		0.99997

		C11orf72/1		-2.437		0.031328		1.5041		0.99997

		MANEAL/1		-2.4243		0.032065		1.494		0.99997

		ACOT9/1		-2.4206		0.032283		1.491		0.99997

		HTR3B/1		-2.4108		0.032862		1.4833		0.99997

		TRPM8/1		-2.3301		0.038066		1.4195		0.99997

		SLC25A29/1		-2.2372		0.045024		1.3466		0.99997

		RAB35/1		-2.2259		0.045947		1.3377		0.99997

		OR13J1/1		-2.2114		0.047161		1.3264		0.99997

		GABRA6/1		-2.1568		0.052009		1.2839		0.99997

		MGAT5B/1		-2.1508		0.052571		1.2793		0.99997

		LGALS2/1		-2.1209		0.055451		1.2561		0.99997

		MED28P3_frag/1		-2.1066		0.05687		1.2451		0.99997






anova_between_sbj

		Gene ID		Treatment(F.val)		Treatment(raw.p)		Treatment(adj.p)		disease control(F.val)		disease control(raw.p)		disease control(adj.p)		Interaction(F.val)		Interaction(raw.p)		Interaction(adj.p)

		Gene ID		Treatment (F.val)		Treatment (raw.p)		Treatment (adj.p)		disease control (F.val)		disease control (raw.p)		disease control (adj.p)		Interaction (F.val)		Interaction (raw.p)		Interaction (adj.p)

		STAM		1.714		0.22		1		6.329		0.031		0.31		5.337		0.043		0.999

		SMRP1		1.317		0.278		1		4.594		0.058		0.41429		3.852		0.078		0.999

		CATIP		1.262		0.288		1		13.82		0.004		0.31		3.678		0.084		0.999

		GNB2		1.454		0.256		1		4.039		0.072		0.46452		3.582		0.088		0.999

		MTUS1		1.153		0.308		1		4.4		0.062		0.42759		3.001		0.114		0.999

		NXN		0.93		0.358		1		6.737		0.027		0.31		2.426		0.15		0.999

		LIN28B		0.681		0.428		1		4.784		0.054		0.4		2.139		0.174		0.999

		ZNF783		0.816		0.388		1		9.907		0.01		0.31		1.929		0.195		0.999

		LGALS1		4.234		0.067		1		0.783		0.397		0.61039		1.408		0.263		0.999

		ASB9		0.518		0.488		1		8.335		0.016		0.31		1.266		0.287		0.999

		LGALS8		3.114		0.108		1		0.63		0.446		0.61039		1.043		0.331		0.999

		LGALS9/1		2.39		0.153		1		0.271		0.614		0.67473		0.964		0.349		0.999

		LGALS8/3		2.726		0.13		1		0.638		0.443		0.61039		0.906		0.364		0.999






IgG_anova_between_sbj_combo_stu

		Gen ID		treated(F.val)		treated(F.val)2		treated(adj.p)		disease control(F.val)		disease control(raw.p)		disease control(adj.p)		Interaction(F.val)		Interaction(raw.p)		Interaction(adj.p)

		Gen ID		treated(F.val)		treated (F.val)		treated (adj.p)		disease control(F.val)		disease control(raw.p)		disease control(adj.p)		Interaction (F.val)		Interaction (raw.p)		Interaction (adj.p)

		NRG1		0.435		0.517		1		1.431		0.246		0.38295		1.827		0.192		1

		NFIB/2		0.917		0.35		1		1.634		0.216		0.38095		1.428		0.246		1

		LDOC1		0.949		0.342		1		3.507		0.076		0.38095		1.088		0.309		1

		IRF2BP2		0.808		0.379		1		2.082		0.165		0.38095		1.034		0.321		1

		ARL2BP		0.932		0.346		1		0.935		0.345		0.44204		1.009		0.327		1

		TCEAL6		0.618		0.441		1		0.432		0.518		0.57989		0.99		0.332		1

		LARP7		0.9		0.354		1		0.669		0.423		0.50357		0.986		0.333		1

		MTUS1		0.912		0.351		1		1.419		0.247		0.38295		0.984		0.333		1

		TCEAL6		0.898		0.355		1		0.299		0.591		0.63209		0.952		0.341		1

		MDP1		1.022		0.324		1		0.855		0.366		0.46038		0.936		0.345		1

		PACSIN		0.707		0.41		1		0.365		0.553		0.60437		0.927		0.347		1

		KBTBD7		0.806		0.38		1		1.466		0.24		0.38095		0.901		0.354		1

		DAB2		0.8		0.382		1		0.18		0.676		0.70785		0.853		0.367		1

		NOL3		0.093		0.764		1		0.795		0.383		0.47561		0.827		0.374		1

		LSM1		0.917		0.35		1		0.864		0.364		0.46038		0.824		0.375		1

		EMC8		0.734		0.402		1		1.472		0.239		0.38095		0.804		0.38		1

		SUDS3		1.115		0.304		1		0.562		0.462		0.53103		0.746		0.398		1

		DACT3		0.723		0.405		1		1.464		0.24		0.38095		0.732		0.402		1

		YARS		0.738		0.401		1		1.944		0.179		0.38095		0.709		0.41		1

		TNFSF11		3.216		0.088		1		0.398		0.535		0.59116		0.697		0.414		1

		LAT/1		0.81		0.379		1		1.467		0.24		0.38095		0.689		0.416		1

		Anti-human IgA/3		1.148		0.297		1		0.623		0.439		0.51345		0.686		0.417		1

		ZCCHC2/1		0.517		0.48		1		1.492		0.236		0.38095		0.57		0.459		1

		PNKP/1		0.577		0.456		1		1.69		0.208		0.38095		0.551		0.467		1

		PNKP/2		0.633		0.435		1		1.531		0.23		0.38095		0.526		0.477		1

		SRSF5/1		1.646		0.214		1		0.352		0.56		0.6087		0.472		0.5		1

		RTN3/2		0.46		0.505		1		0.703		0.412		0.49341		0.461		0.505		1

		POLR1C/2		0.291		0.595		1		1.879		0.186		0.38095		0.449		0.51		1

		NUDT5/1		0.267		0.611		1		1.242		0.278		0.40876		0.403		0.533		1

		NASP/2		0.014		0.907		1		3.12		0.093		0.38095		0.397		0.536		1

		NEDD9/1		0.011		0.919		1		0.781		0.387		0.47561		0.39		0.539		1

		KLHL14/2		0.381		0.544		1		1.547		0.228		0.38095		0.385		0.542		1

		MBP/2		0.303		0.588		1		1.943		0.179		0.38095		0.366		0.552		1

		C16orf54/1		0.241		0.629		1		0.115		0.738		0.76477		0.364		0.553		1

		RSPH1/1		0.086		0.773		1		0.575		0.457		0.52832		0.361		0.555		1

		GPN1/2		0.219		0.645		1		0.447		0.511		0.57989		0.356		0.557		1

		CAPS/2		0.19		0.667		1		1.112		0.304		0.42778		0.336		0.568		1

		SCL-70/1		0.292		0.595		1		1.769		0.199		0.38095		0.314		0.581		1

		NCAPH2/2		0.287		0.598		1		1.187		0.289		0.41583		0.301		0.589		1

		SPG20/2		0.247		0.625		1		2.886		0.105		0.38095		0.271		0.609		1

		UBE2R2/1		0.282		0.601		1		1.682		0.209		0.38095		0.264		0.613		1

		ND/1083		0.208		0.653		1		2.946		0.102		0.38095		0.229		0.637		1

		PSMD4/1		0.641		0.433		1		1.232		0.28		0.40876		0.227		0.639		1

		ND/476		0.227		0.639		1		1.913		0.182		0.38095		0.226		0.64		1

		HECW2/1		0.21		0.652		1		1.195		0.287		0.41583		0.218		0.646		1

		EN2/2		0.041		0.841		1		1.596		0.221		0.38095		0.215		0.648		1

		ATP1A3/1		0.027		0.871		1		3.738		0.067		0.38095		0.213		0.65		1

		MAGEB10/1		0.242		0.628		1		1.606		0.22		0.38095		0.211		0.651		1

		OGDH/1		0.182		0.674		1		2.527		0.128		0.38095		0.208		0.653		1

		STIP1/2		0.809		0.379		1		0.022		0.884		0.89293		0.206		0.655		1

		ND/1051		2.93		0.102		1		0.055		0.817		0.83249		0.201		0.659		1

		PAFAH1B3/1		0.387		0.541		1		0.33		0.572		0.61838		0.201		0.659		1

		CBX3/1		0.14		0.712		1		2.044		0.168		0.38095		0.191		0.667		1

		DAB1/2		0.000743		0.979		1		1.835		0.191		0.38095		0.149		0.704		1

		MPRIP/1		0.156		0.697		1		3.574		0.073		0.38095		0.145		0.707		1

		PPIL1/1		0.000231		0.988		1		1.675		0.21		0.38095		0.144		0.708		1

		ND/1689		0.141		0.711		1		2.69		0.117		0.38095		0.14		0.713		1

		CDKN2AIP/1		0.186		0.671		1		1.387		0.253		0.38626		0.134		0.718		1

		CBX1/1		0.117		0.735		1		2.734		0.114		0.38095		0.132		0.72		1

		Rb1/2		0.122		0.731		1		1.85		0.189		0.38095		0.131		0.721		1

		TXNDC2/1		0.155		0.698		1		1.937		0.179		0.38095		0.13		0.722		1

		PFN2/1		0.098		0.758		1		0.609		0.444		0.51628		0.128		0.724		1

		TMEM44/1		0.111		0.742		1		2.101		0.163		0.38095		0.124		0.729		1

		BCAR1/1		0.116		0.737		1		2.059		0.167		0.38095		0.121		0.731		1

		GAB1/1		0.018		0.894		1		0.457		0.507		0.57943		0.12		0.733		1

		PGK2/1		0.144		0.709		1		1.657		0.213		0.38095		0.117		0.736		1

		ND/1897		0.112		0.742		1		1.87		0.187		0.38095		0.102		0.753		1

		RHBDD2/2		0.149		0.704		1		1.445		0.243		0.38268		0.1		0.755		1

		POLR2H/1		0.108		0.746		1		1.564		0.226		0.38095		0.1		0.755		1

		PAK1/2		0.011		0.917		1		0.005		0.946		0.95075		0.1		0.755		1

		ND/1901		0.119		0.734		1		2.439		0.134		0.38095		0.099		0.756		1

		AMD1/1		0.099		0.756		1		2.08		0.165		0.38095		0.099		0.756		1

		PAGE5/1		0.104		0.751		1		3.885		0.063		0.38095		0.093		0.764		1

		BIRC7/2		0.114		0.74		1		1.163		0.294		0.42		0.09		0.768		1

		ND/737		0.068		0.796		1		1.782		0.197		0.38095		0.089		0.768		1

		AKAP8L/1		0.069		0.795		1		1.344		0.26		0.39098		0.081		0.78		1

		HECTD3/1		0.092		0.765		1		1.805		0.194		0.38095		0.078		0.783		1

		AKR1B10/1		8.88E-08		1		1		0.26		0.615		0.65079		0.073		0.79		1

		DR1/1		0.113		0.741		1		2.037		0.169		0.38095		0.072		0.791		1

		SPAG7/1		0.047		0.831		1		2.856		0.107		0.38095		0.069		0.795		1

		C14orf37/1		0.153		0.7		1		0.432		0.519		0.57989		0.068		0.797		1

		AKAP8L/2		0.1		0.755		1		1.092		0.308		0.42778		0.062		0.807		1

		LONP1/1		0.046		0.832		1		3.714		0.068		0.38095		0.062		0.807		1

		BIRC7/1		0.088		0.769		1		1.075		0.312		0.43034		0.058		0.813		1

		NAP1L3/1		0.052		0.823		1		2.769		0.112		0.38095		0.057		0.814		1

		MAMDC2_frag/1		0.011		0.919		1		0.074		0.789		0.80923		0.057		0.813		1

		KIAA0907/2		0.026		0.874		1		4.025		0.059		0.38095		0.056		0.816		1

		HSF2/2		0.027		0.87		1		2.023		0.17		0.38095		0.055		0.816		1

		PUF60/1		0.154		0.698		1		3.156		0.091		0.38095		0.049		0.827		1

		GAB1/3		4.56E-06		0.998		1		0.65		0.43		0.50824		0.049		0.827		1

		PALM2/1		0.08		0.78		1		4.289		0.052		0.38095		0.047		0.831		1

		EYA1/1		0.054		0.818		1		1.862		0.188		0.38095		0.047		0.831		1

		GPSM3/1		0.032		0.86		1		1.739		0.202		0.38095		0.047		0.831		1

		ND/1210		0.007		0.935		1		1.707		0.206		0.38095		0.045		0.835		1

		CTDP1/1		0.154		0.699		1		3.384		0.081		0.38095		0.043		0.837		1

		ND/1929		0.000191		0.989		1		1.898		0.183		0.38095		0.041		0.842		1

		Nc2b/1		0.053		0.82		1		2.246		0.15		0.38095		0.04		0.844		1

		PUF60/2		0.049		0.828		1		2.087		0.164		0.38095		0.038		0.848		1

		NRG3/1		0.115		0.738		1		0.986		0.333		0.43529		0.036		0.852		1

		EXOSC5/1		0.043		0.837		1		2.854		0.107		0.38095		0.036		0.852		1

		PTPN2/1		0.054		0.818		1		2.037		0.169		0.38095		0.035		0.854		1

		ND/1913		0.035		0.854		1		1.797		0.195		0.38095		0.035		0.854		1

		DAB1/3		0.008		0.931		1		1.485		0.237		0.38095		0.035		0.853		1

		ASAP3/1		0.037		0.849		1		1.802		0.194		0.38095		0.034		0.855		1

		PPIE/3		0.025		0.876		1		2.542		0.127		0.38095		0.031		0.863		1

		DNAJB2/1		0.129		0.724		1		1.869		0.187		0.38095		0.03		0.864		1

		NME7/1		0.028		0.868		1		1.359		0.258		0.39091		0.029		0.867		1

		HSF2/1		0.03		0.865		1		2.322		0.143		0.38095		0.028		0.87		1

		WDR54/1		0.007		0.935		1		1.741		0.202		0.38095		0.028		0.868		1

		CD2BP2/1		0.049		0.828		1		1.826		0.192		0.38095		0.027		0.87		1

		FAM84A/2		0.036		0.851		1		1.552		0.227		0.38095		0.027		0.871		1

		HGS/1		0.015		0.904		1		1.88		0.186		0.38095		0.025		0.877		1

		FSIP1/6		0.000193		0.989		1		1.861		0.188		0.38095		0.024		0.878		1

		SHQ1/1		0.029		0.865		1		1.958		0.177		0.38095		0.023		0.88		1

		ZNRF2/1		0.000236		0.988		1		0.436		0.517		0.57989		0.023		0.881		1

		TGIF2LX/1		0.023		0.882		1		2.19		0.155		0.38095		0.022		0.883		1

		TTC1/1		0.008		0.928		1		1.757		0.2		0.38095		0.022		0.885		1

		IL10RA/1		0.075		0.787		1		1.522		0.232		0.38095		0.02		0.89		1

		PGPEP1/2		0.003		0.956		1		1.233		0.28		0.40876		0.02		0.888		1

		GPBP1_frag/1		0.06		0.808		1		0.775		0.389		0.47561		0.019		0.893		1

		KIAA1598/1		0.02		0.889		1		2.08		0.165		0.38095		0.019		0.893		1

		ASNA1/1		0.053		0.82		1		0.739		0.4		0.48193		0.018		0.895		1

		ND/1955		0.029		0.867		1		3.436		0.079		0.38095		0.018		0.894		1

		TSC22D4/1		0.225		0.64		1		0.642		0.432		0.50824		0.017		0.898		1

		PAIP2/1		0.023		0.882		1		1.863		0.187		0.38095		0.017		0.898		1

		NASP/1		0.015		0.903		1		1.888		0.185		0.38095		0.017		0.899		1

		ND/803		0.009		0.924		1		1.65		0.214		0.38095		0.017		0.896		1

		LGALS8/3		0.007		0.935		1		3.638		0.071		0.38095		0.017		0.896		1

		EFHC1/1		0.014		0.909		1		1.121		0.302		0.42778		0.016		0.9		1

		DLG3/1		0.041		0.841		1		2.001		0.173		0.38095		0.015		0.903		1

		RBBP5/2		0.000754		0.978		1		1.478		0.238		0.38095		0.015		0.904		1

		PTPN23/1		0.028		0.87		1		2.519		0.128		0.38095		0.014		0.906		1

		TXN/1		0.056		0.816		1		1.475		0.239		0.38095		0.013		0.91		1

		RAB34/3		0.000173		0.99		1		1.72		0.205		0.38095		0.013		0.911		1

		PALM2/2		0.069		0.795		1		0.003		0.956		0.956		0.012		0.915		1

		TMEM167B/1		0.021		0.885		1		1.721		0.204		0.38095		0.012		0.916		1

		NECAB1/2		0.013		0.912		1		1.96		0.177		0.38095		0.011		0.917		1

		ALDH3A1/1		0.011		0.919		1		1.991		0.174		0.38095		0.01		0.92		1

		RAB11FIP1/1		0.033		0.857		1		2.437		0.134		0.38095		0.009		0.924		1

		CAMK2N1/1		0.024		0.877		1		2.854		0.107		0.38095		0.009		0.927		1

		C1QL3/1		0.016		0.902		1		2.447		0.133		0.38095		0.009		0.925		1

		ACRC/1		0.015		0.903		1		2.041		0.169		0.38095		0.009		0.925		1

		PRR16/2		0.009		0.924		1		1.868		0.187		0.38095		0.009		0.925		1

		CBX3/3		0.006		0.94		1		1.475		0.239		0.38095		0.009		0.927		1

		HDAC6/3		0.016		0.901		1		1.883		0.185		0.38095		0.008		0.931		1

		STAM/1		0.007		0.932		1		0.245		0.626		0.65895		0.008		0.931		1

		UBTD2/1		0.000758		0.978		1		1.548		0.228		0.38095		0.007		0.933		1

		BNIP2/1		0.04		0.843		1		0.958		0.339		0.43742		0.006		0.941		1

		PDCD4/1		0.028		0.868		1		2.686		0.117		0.38095		0.006		0.94		1

		PFN2/2		0.001		0.971		1		0.299		0.59		0.63209		0.006		0.939		1

		LMCD1/1		0.054		0.818		1		0.786		0.386		0.47561		0.005		0.944		1

		Supt6h/1		0.026		0.873		1		1.269		0.273		0.40746		0.005		0.946		1

		FAM84A/1		0.011		0.916		1		1.393		0.252		0.38626		0.005		0.942		1

		UBE3A/3		0.053		0.82		1		0.774		0.39		0.47561		0.004		0.948		1

		LIMD1/1		0.007		0.934		1		2.051		0.168		0.38095		0.004		0.948		1

		UBXN7/1		0.002		0.968		1		6.579		0.018		0.38095		0.004		0.948		1

		PAFAH1B2/1		0.000909		0.976		1		1.918		0.181		0.38095		0.004		0.953		1

		IGBP1/1		0.064		0.803		1		0.751		0.396		0.48		0.003		0.958		1

		SYCE2/1		0.01		0.922		1		3.171		0.09		0.38095		0.003		0.954		1

		ANXA11/1		0.009		0.926		1		0.989		0.332		0.43529		0.003		0.955		1

		PDIA2/1		0.003		0.96		1		1.586		0.222		0.38095		0.003		0.955		1

		SF3B4/1		0.000837		0.977		1		2.967		0.1		0.38095		0.003		0.959		1

		DDIAS/1		0.023		0.88		1		0.14		0.712		0.74167		0.002		0.966		1

		DYNAP/1		0.021		0.888		1		1.023		0.324		0.43529		0.002		0.962		1

		NPIPA8/1		0.003		0.959		1		3.09		0.094		0.38095		0.002		0.968		1

		RFX4/1		0.002		0.961		1		1.501		0.235		0.38095		0.002		0.965		1

		NECAB1/3		0.002		0.964		1		2.037		0.169		0.38095		0.002		0.963		1

		TP53/2		0.001		0.97		1		1.799		0.195		0.38095		0.002		0.962		1

		ND/910		0.001		0.973		1		2.02		0.171		0.38095		0.002		0.961		1

		API5/1		0.000518		0.982		1		3.354		0.082		0.38095		0.002		0.965		1

		FSCB/2		0.009		0.925		1		1.762		0.199		0.38095		0.001		0.971		1

		HSF2/3		0.002		0.964		1		2.043		0.168		0.38095		0.001		0.971		1

		PVRL3_frag/1		0.001		0.973		1		0.411		0.529		0.58778		0.001		0.971		1

		PPIL2/2		0.002		0.962		1		3.167		0.09		0.38095		0.000963		0.976		1

		ND/767		0.005		0.942		1		0.053		0.82		0.83249		0.000894		0.976		1

		ATG4A/1		0.018		0.894		1		2.63		0.121		0.38095		0.000804		0.978		1

		PUF60/3		0.015		0.904		1		2.642		0.12		0.38095		0.000641		0.98		1

		PTPN2/2		9.25E-05		0.992		1		1.928		0.18		0.38095		0.000612		0.981		1

		PRMT6/2		0.003		0.957		1		1.883		0.185		0.38095		0.000521		0.982		1

		ANKHD1/3		0.006		0.939		1		1.742		0.202		0.38095		0.000498		0.982		1

		PAIP2/2		0.011		0.918		1		1.793		0.196		0.38095		0.000492		0.983		1

		POGZ/1		0.000463		0.983		1		2.067		0.166		0.38095		0.000478		0.983		1

		TPMT/1		0.003		0.959		1		3.549		0.074		0.38095		3.00E-04		0.986		1

		ND/1607		0.003		0.958		1		4.514		0.046		0.38095		0.00011		0.992		1

		ANKHD1/1		0.009		0.926		1		1.515		0.233		0.38095		6.73E-05		0.994		1

		ATCAY/1		0.009		0.926		1		0.074		0.788		0.80923		6.23E-05		0.994		1

		KCTD14/2		3.70E-05		0.995		1		1.991		0.174		0.38095		2.61E-05		0.996		1

		ATXN3/1		0.022		0.884		1		0.997		0.33		0.43529		9.18E-06		0.998		1

		KCTD14/1		2.47E-05		0.996		1		1.973		0.175		0.38095		4.26E-06		0.998		1

		TP53/1		0.000466		0.983		1		1.781		0.197		0.38095		1.85E-07		1		1
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