
Supplementary Table 1 Expression of AFP gene in tumors
	Tumor name
	Tumor
	Normal

	ACC
	0.25
	0.18

	BLCA
	0
	0.03

	BRCA
	0.23
	0.36

	CESC
	0.02
	0

	CHOL
	0.31
	4.64

	COAD
	0.19
	0

	DLBC
	0
	0

	ESCA
	0.06
	0

	GBM
	0.39
	0.29

	HNSC
	0.08
	0.02

	KICH
	0.06
	1.12

	KIRC
	0.39
	2.12

	KIRP
	0.3
	1.94

	LAML
	0
	2.65

	LGG
	0.04
	0.29

	LIHC
	11.46
	4.68

	LUAD
	0.05
	0

	LUSC
	0.14
	0

	OV
	0.04
	0.21

	PAAD
	0.15
	0.02

	PCPG
	0.09
	0.6

	PRAD
	0.05
	0

	READ
	0.2
	0

	SARC
	0.98
	2.47

	SKCM
	0
	0

	STAD
	0.05
	0.04

	TGCT
	0.31
	0.37

	THCA
	0
	0

	THYM
	0.04
	0

	UCEC
	0.06
	0.11

	UCS
	0.1
	0.09



Supplementary Table 2 Expression of GPC3 gene in tumors
	Tumor name
	Tumor
	Normal

	ACC
	2.48
	8.51

	BLCA
	2.21
	9.33

	BRCA
	6.48
	72.77

	CESC
	2.29
	9.45

	CHOL
	4.6
	2.64

	COAD
	1.47
	4.2

	DLBC
	0.33
	0.05

	ESCA
	4.67
	1.32

	GBM
	1.23
	0.27

	HNSC
	1.85
	4.07

	KICH
	21.97
	54.12

	KIRC
	2.25
	54.35

	KIRP
	2.02
	43.82

	LAML
	0.05
	0.05

	LGG
	0.82
	0.27

	LIHC
	148.16
	0.92

	LUAD
	8.61
	117.06

	LUSC
	28.56
	121.4

	OV
	3.16
	14.91

	PAAD
	7.55
	3.1

	PCPG
	3.86
	11.22

	PRAD
	4.18
	4.86

	READ
	1.24
	4.3

	SARC
	8.65
	18.66

	SKCM
	2.19
	12.92

	STAD
	3.86
	6.86

	TGCT
	3.51
	3.36

	THCA
	0.5
	20.19

	THYM
	3.5
	0.05

	UCEC
	2.09
	6.8

	UCS
	63.95
	6.56



Supplementary Table 3 Expression of AFP and GPC3 gene in tumors of enrolled patients.
	Hospital number
	Glypican-3（1，Positive; 0, Negative）
	AFP（1，Positive; 0, Negative）
	AFP(ng/ml)
	Serum AFP (positive 1, negative 0)
	AFP（comprehensive:1,Positive;0,Negative）

	379051
	NA
	1
	32667.6
	1
	1

	557061
	1
	1
	2936.53
	1
	1

	476962
	1
	0
	2.88
	0
	0

	446205
	1
	0
	NA
	1
	1

	453027
	0
	0
	3.17
	0
	0

	579006
	NA
	NA
	222970
	1
	1

	555862
	NA
	0
	68.94
	0
	0

	366538
	NA
	1
	160722.1
	1
	1

	541171
	1
	1
	407.5
	1
	1

	462734
	1
	1
	818.47
	1
	1

	334594
	NA
	1
	87796.1
	1
	1

	555003
	1
	NA
	14320.97
	1
	1

	452422
	1
	1
	108
	0
	1

	563014
	1
	1
	172090.3
	1
	1

	439387
	1
	0
	35.59
	0
	0

	265421
	1
	NA
	15.65
	0
	NA

	447592
	1
	0
	399.12
	0
	0

	507102
	1
	0
	6.05
	0
	0

	528373
	1
	0
	7.25
	0
	0

	532402
	1
	0
	6.77
	0
	0

	406741
	1
	1
	265.82
	0
	1

	505077
	1
	0
	3.67
	0
	0

	473973
	1
	0
	1.76
	0
	0

	447447
	1
	1
	13489.54
	1
	1

	567910
	1
	1
	776
	1
	1

	513579
	0
	0
	2.12
	0
	0

	519461
	1
	1
	1361.24
	1
	1

	363132
	NA
	1
	231.6
	0
	1

	584565
	1
	0
	2.92
	0
	0

	285243
	1
	0
	820.36
	1
	1

	586123
	1
	0
	15.01
	0
	0

	529757
	1
	0
	5.26
	0
	0

	468421
	1
	1
	3066.5
	1
	1

	518275
	1
	1
	68.8
	0
	1

	554156
	1
	1
	10.6
	0
	1

	392875
	NA
	0
	NA
	1
	1

	199639
	1
	1
	1737.94
	1
	1

	524997
	1
	1
	18498.84
	1
	1

	480430
	0
	0
	6.96
	0
	0

	551342
	0
	0
	4.69
	0
	0

	549539
	1
	0
	28.79
	0
	0

	505633
	1
	0
	NA
	1
	1

	470875
	0
	0
	508.86
	1
	1

	341880
	0
	0
	3.9
	0
	0

	302787
	NA
	1
	12522
	1
	1

	522926
	1
	0
	NA
	1
	1

	447136
	1
	1
	91.33
	0
	1

	512532
	1
	0
	11.45
	0
	0

	483701
	0
	0
	2.22
	0
	0

	268718
	1
	0
	2.79
	0
	0

	581672
	1
	0
	2.61
	0
	0

	496611
	1
	1
	192.45
	0
	1

	499831
	0
	0
	6.3
	0
	0

	451506
	1
	0
	427.31
	1
	1

	485715
	1
	0
	4.63
	0
	0

	467536
	1
	0
	471.98
	1
	1

	471771
	0
	0
	9.84
	0
	0

	362435
	1
	0
	23.94
	0
	0

	501909
	1
	0
	33.69
	0
	0

	503779
	1
	1
	>54000
	1
	1

	431882
	1
	1
	285.21
	0
	1

	506682
	NA
	NA
	57.84
	0
	NA

	557975
	0
	0
	1.52
	0
	0

	467836
	1
	0
	2.97
	0
	0

	508175
	1
	0
	63.22
	0
	0



Supplementary Table 4 SEC-HPLC Purity Statistics of Various VHH Antibodies
	Nanobody
	Ab61
	VHH-1B3
	VHH-1C4
	VHH-1C11
	VHH-1D12
	VHH-2F9

	SEC-HPLC(%)
	95
	95.9
	96.7
	97.2
	95.8
	91.9


[bookmark: _GoBack]Supplementary Table 5 Affinity of antibodies targeting AFP
	Sample
	KD (M)
	kon(M-1s-1)
	koff(s-1)

	1B3
	5.04×10-10
	1.39×105
	7.01×10-5

	1C11
	1.21×10-9
	9.94×104
	1.20×10-4

	1D12
	3.02×10-9
	9.07×104
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]2.74×10-4

	1C4
	8.65×10-10
	1.01×105
	8.72×10-5

	2F9
	2.06×10-9
	8.75×104
	1.80×10-4

	AB61
	2.34×10-9
	2.38×105
	5.58×10-4



Supplementary Table 6 1B3 CAR-T can inhibit tumor recurrence
	Serial
	Group
	Number
	Dose
	Method
	Mean of tumor volume on D43(mm³)
	Number of tumor-free animals on D43
	Number of tumor-free animals on D32 after Rechallenge

	G1
	Mock T
	5
	1E7
	I.T
	705.82
	-
	-

	G2
	Ab61
	5
	3E6
	I.T
	1.05
	4
	0/4

	G3
	Ab61
	5
	1E7
	I.T
	0
	5
	2/4

	G4
	1B3
	5
	3E6
	I.T
	1.91
	4
	3/5

	G5
	1B3
	5
	1E7
	I.T
	0
	5
	3/4



Supplementary Table 7 1B3 CAR-T can eliminate tumor and inhibit tumor recurrence at low doses
	Serial
	Group
	Number
	Dose
	Method
	Mean of tumor volume on D56(mm³)
	Number of tumor-free animals on D56
	Mean of tumor volume(mm³) on D32 after rechallenge
	Number of tumor-free animals on D32 after rechallenge

	G1
	Mock T
	5
	1E6
	I.T
	-
	-
	192.43
	0/4

	G2
	Ab61
	5
	1E6
	I.T
	0.00
	5/5
	122.98
	0/5

	G3
	Ab61
	5
	3E5
	I.T
	172.42
	2/5
	66.96
	0/2

	G4
	1B3
	5
	1E6
	I.T
	0.00
	5/5
	53.90
	1/5

	G5
	1B3
	5
	3E5
	I.T
	20.33
	3/5
	0.00
	3/3



Supplementary Table 12 GPC3 CAR-T with CD3-AFP BiTE structure shows obvious anti-tumor effect 
	Serial
	Group
	Number
	Dose
	Method
	Mean of tumor volume on D41(mm³)

	G1
	Mock T
	5
	3E6
	I.V
	1678.518

	G2
	GPC3 
	5
	3E6
	I.V
	1355.738

	G3
	GPC3-AFP-CD3
	5
	3E6
	I.V
	384.632







