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[ Abstract] Objective To conduct preliminary investigation into the correlation between transforming growth
factor beta-activated protein kinase 1-binding protein 2 (TAB2) gene and the incidence of cryptorchidism in Han Chinese
population in Southwest China. Methods A total of 259 patients with cryptorchidism and 355 healthy controls from
Southwest China were enrolled for the study. Polymerase chain reaction-restriction fragment length polymorphism
method was used to analyze the genotype of the 3 tag single nucleotide polymorphisms (SNPs) of TAB2 gene, i.e.,
rs237028, rs521845 and rs652921. The Chi-square test was used to analyze the relationship between the genotype
frequency of the three tag SNPs and the incidence of cryptorchidism. Results The distribution of the 3 tag SNPs’ alleles
and genotypes were in agreement with the Hardy-Weinberg equilibrium, and the genotype results of polymerase chain
reaction-restriction fragment length polymorphism assay were consistent with those of Sanger sequencing. The frequency
of the G allele at TAB 2 rs237028 was significantly higher in the cryptorchidism group than that in the control group
(30.9% vs. 25.6%, P=0.04, OR=1.31, 95% CI: 1.01-1.70). In the dominant model, the risk of cryptorchidism was
significantly higher in AG/GG genotype carriers (P=0.006, OR=1.57, 95% CI: 1.14-2.17). In the cryptorchidism group, the
TC/CC genotype frequency of the rs652921 locus were significantly higher than that of the control group (75.3% vs.
67.0%, P=0.03, OR=1.50, 95% CI: 1.05-2.14). Correlation between rs521845 and susceptibility to cryptorchidism was not
observed in the Han Chinese population. Conclusion The AG/GG genotype of rs237028 locus and the TC/CC genotype
of rs652921 locus of the TAB2 gene may be associated with increased risks of cryptorchidism in Han Chinese population

in southwest China.

[Key words] Cryptorchidism TAB2 gene Single nucleotide polymorphism Polymerase chain
reaction Susceptibility
Fer ST 2 L i LAY — R e R S R, A B B IREAR, S5 | S U AT KU TR ™ BIFSY

LRI R 1% ~ 4%, 147 )L 1730%, HARLE il %%Eﬂ, PRS2 m TR AT IR, 314 B LAERE A
A RO R R Y, R N R AE R A R R i 4
* ER A REF S (No. 81974226 ) AU 1|45 & 5 BF & 55 H (No.

65
2021YFS0026, No. 2020ZYD007) % B ZRET.
A SE{EHEHS, E-mail: liqin185¢q@163.com TAB2(transforming growth factor-beta activated




4 1] S % TAB2RE 2 2515 v [ 78 B UG N BE RS20 5 S8k AR O MERIT 52 643

kinase 1 binding protein ) EFAN TeT g taikeq2s.1, H
it 2 11 30 o 9 R Ak 2 AU A% K P kB (nuclear
factor kappa-B, NF-kB) Fll 22 24 Jii % Ak 25 1 3 # (mitogen-
activated protein kinase, MAPK) {5 S i, 25 T LI
RAPE B ATTE SRR, WFFE R, TAB2HLA%
AR S ZR R TR, 125 T RO IR
FRAS . AR, & B0t TAB2AE S 1 | 3 2953% 11
R R FBERFRE, Bk, TAB2EEK W] g 5B
SRS ARG, 1B H R 0 A WAHOCHRIE o AT U] B4R
ol e [ P e e XU T RS2 i KUK 5 TA B2 R 31
P& BT IR 2 5 1E (single nucleotide polymorphisms,
SNPs) v s B HCHK

1 #RFTTE

1.1 R

A ST A R BB SE, TRBUME AN A T20174F2 )] -
20214F9 H B DU K 2EAEPE I B . U1 KA PE 3 — s
Beali2 i 259 BB S JR . B SRR IS R R B
ARAEE BRI W e SRR . HEBRARTE: £AAE
HoAh e ARSI PG S . B T A A DB 1Y R

BUEABF I, RIS WhR LA T B2 5
25961, HEBR 8B R (5 BA SERAEA GRS ATE) J5, B
56 R LV 2 9 I DR AR B 10 S 81 e 2.5 1 47) (B e =2
17015, AU =28 1451 ), Hovh B 25 S2 AL A 46191 51 T
JBEIa L 23000 F R R S 0N L A TN IR T, SR LS
BEA3M] . BEFREREeNH ~32%, PO FI 1S,
AR (4.0145.64) %

AR SEIGAE G e X HRALET, R e 55 B AR A AR
1%, LA T H R R DU KA AR PTBR B  ARPE 5 s
B ARG (4 355 B4R 422 ~ 774 WA e AT 5 1 o) B, v o7
K495 AR (49.16+15.75) % o JiTAG %o BEZH il B
43 70 b 52 il Al A AR DB, ELIC S R s
R o AHIRGEET GBI G X G2 i 47k DR )22 1 A 0
Br, B AZGBHE (R B E AR08 ny 35 i 4 A= 281k, B

AR PR AN 21 ) IE AL A SR 1 48 R U

ARSI AT BIFFERT G 34 0ok A T v P e DX T
A, ASBISE L3l I DO 1R 2= A P o R e AR 32 B
SAEUME(HEES20202YD007), I H T A 2 58 s L4
AN T AaE R
1.2 DNAREX

J A 3283 B H2 mLAME K I TEDTABLEER
ML, 24 hNARBEIR S B URAFAY, 58— T-80 ik
TR VKAR N URORAE, s LRI TDN AR IR . BT A+
A R FH B 0 R B 4 i R Y 20 DN AR SO R &
(BioTeke, H7[H), " #4% Bt i ] 55 i 4 B ZHDNA
1.3 SNPHIfHIE R EE 5B

A5 1l AR 24K SNPinfo'” M\HapMapX3i H (the
third phase) ) CHB(Han Chinese in Beijing, China) A#f
B DESNPAT 5, 758 TAB2FEH 3/ 52 SNP (tag
SNP) i ii: 15237028 (A>G). rs521845 (T>G) Flrs652921
(C>T), ALY FPrimer3(https://
primer3.ut.ee/) IG5 1" . BAARGIYIFHI &L, R
RA Mk S - BRI 7 B JE 2 8 (polymerase
chain reaction-restriction fragment length polymorphism,
PCR-RFLP) 43 M4 AR, X 99 AREA TAB2BEH (131 tag
SNPAL A TR 4347

PCRI M AR H10 pL, H 424100 ng DNA,
0.3 nmol/LIE [l Fl I [ 5 |4 (R, dbat), 5 ul 2xTaq
PCR Master Mix(BioTeke, ' [H) & JCHE/K . PCRAMM
95 CHIHAENEA mindT 16, Bi/F94 ‘CAETE30 s, 60 CiB K
30's, 72 CHEMI30 s, L3133 G IR, I 572 CLAEfp
10 min. ffi PR #4: AU R Hpy188 I (New England
Biolabs, Jt30) F37 CiHfkrs237028 s 47 4 =42 h; fifi
FHIR PPN UIEEAc T (Thermo Fisher Scientific, i) F
37 CiHALrs52184507 sid™ 3™ H2 b i HIBR 1 P9 LT
Bse] I (Thermo Fisher Scientific, ) T 60 CiHE 1k
rs65292 107 S P B P 411 ho HU5 uLEEYI = # 52 uL
loading buffer(Biosharp, H[E ) 147 5 PN s R AR Fi ik

1 3/ tag SNPfiL s PCR-RFLP3| #1551 B Jz iz & 14

Table 1 Primer sequences and reaction conditions for genotyping three tag SNPs

SNP Primer sequence Wild/mutated allele ~ Annealingtemperature/C’ Restrictionenzyme  Product size/bp
rs237028 F: 5-GCAGACTTGGAAAAGCAAACA-3' G/A 60 Hpy188 1 A (138)

R: 5-CCAGCCTGAGCAACAAGAG-3' G (106+32)
rs652921 F: 5'-CAGTGAAACTTTTTCCCGATG-3' C/T 60 Bse] | T (120)

R: 5'-TCGCTGTGAACAGTGTGAGA-3' C(99+21)
1rs521845 F: 5-TAGGGCGGTTGAGAAGTGAA-3' G/T 60 Acll T (120)

R: 5'-CCTGGGTGACTGAGCTCTTA-3’ G (100+26)

SNP: Single nucleotide polymorphism; F: Forward primer; R: Reverse primer.
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Fig 1 Genotypes of TAB2 rs237028, rs521845 and rs652921

A: Genotypes of rs237028 polymorphism (Lane 1: GG genotype; Lane 2: AG genotype; Lane 3: AA genotype); B: Genotypes of rs521845 polymorphism (Lane 1: GG

genotype; Lane 2: TG genotype; Lane 3: TT genotype); C: Genotypes of rs652921 polymorphism (Lane 1: CC genotype; Lane 2: TC genotype; Lane 3: TT genotype); M:

Marker.
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Table2 Allele frequencies of SNPs in TAB2 gene among patients and controls and their association with risks for cryptorchidism

SNP Genotype Control group/case (%) Patient group/case (%) OR (95% CI) P
15237028 A 528 (74.4) 358 (69.1) 1 (ref) 0.04*
G 182 (25.6) 160 (30.9) 1.31 (1.01-1.70)*
rs521845 T 462 (65.1) 317 (61.2) 1 (ref) 0.17
G 248 (34.9) 201 (38.8) 1.18 (0.93-1.49)
15652921 T 400 (56.3) 270 (52.1) 1 (ref) 0.14
C 310 (43.7) 248 (47.9) 1.19 (0.94-1.49)

SNP: Single nucleotide polymorphism; OR: Odds ratio; CI: Confidence interval. * indicates a significant difference at the 5% level.
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Table 3 Genotype frequencies of rs237028 in TAB2 gene among patients and controls and their association with cryptorchidism

Model Genotype Control group/case (%) Patient group/case (%) OR (95% CI) P

Codominant AA 199 (56.1) 116 (44.8) 1 (ref) 0.01*
AG 130 (36.6) 126 (48.6) 1.66 (1.19-2.33)*
GG 26 (7.3) 17 (6.6) 1.12 (0.58-2.15)

Dominant AA 199 (56.1) 116 (44.8) 1 (ref) 0.006*
AG/GG 156 (43.9) 143 (55.2) 1.57 (1.14-2.17)*

Recessive AA/AG 329(92.7) 242 (93.4) 1 (ref) 0.71
GG 26 (7.3) 17 (6.6) 0.89 (0.47-1.67)

Over-dominant AA/GG 225 (63.4) 133 (51.4) 1 (ref) 0.003*
AG 130 (36.6) 126 (48.6) 1.64 (1.18-2.27)*

OR: Odds ratio; CI: Confidence interval. * indicates a significant difference at the 5% level.
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Table4 Genotype frequencies of rs521845 in TAB2 gene among patients and controls and their association with cryptorchidism
Model Genotype Control group/case (%) Patient group/case (%) OR (95% CI) P
Codominant TT 153 (43.1) 95 (36.7) 1 (ref) 0.28
TG 156 (43.9) 127 (49.0) 1.31 (0.93-1.86)
GG 46 (13.0) 37 (14.3) 1.30 (0.78-2.14)
Dominant T 153 (43.1) 95 (36.7) 1 (ref) 0.11
TG/GG 202 (56.9) 164 (63.3) 1.31 (0.94-1.82)
Recessive TT/TG 309 (87.0) 222 (85.7) 1 (ref) 0.58
GG 46 (13.0) 37 (14.3) 1.12 (0.70-1.78)
Over-dominant TT/GG 199 (56.1) 132 (51.0) 1 (ref) 0.21
TG 156 (43.9) 127 (49.0) 1.23 (0.89-1.69)
OR: Odds ratio; CI: Confidence interval.
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Table 5 Genotype frequencies of rs652921 in TAB2 gene among patients and controls and their association with cryptorchidism
Model Genotype Control group/case (%) Patient group/case (%) OR (95% CI) P
Codominant TT 117 (33.0) 64 (24.7) 1 (ref) 0.07
TC 116 (46.8) 142 (54.8) 1.56 (1.07-2.28)
CC 72 (20.3) 53 (20.5) 1.35 (0.84-2.15)
Dominant TT 117 (33.0) 64 (24.7) 1 (ref) 0.03*
TC/CC 238 (67.0) 195 (75.3) 1.50 (1.05-2.14)*
Recessive TT/TC 283 (79.7) 206 (79.5) 1 (ref) 0.96
cC 72 (20.3) 53 (20.5) 1.01 (0.68-1.50)
Over-dominant TT/CC 189 (53.2) 117 (45.2) 1 (ref) 0.048*
TC 166 (46.8) 142 (54.8) 1.38 (1.00-1.91)*
OR: Odds ratio; CI: Confidence interval. * indicates a significant difference at the 5% level.
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Table 6 Haplotype frequencies of TAB2 gene in patients and controls
Haplotype rs237028 rs521845 1s652921 Controls Patients OR (95% CI) 14
1 A T T 0.5510 0.4811 1 (ref) -
2 G G C 0.2279 0.2572 1.32(0.99-1.75) 0.06
3 A G C 0.1091 0.1092 1.15 (0.77-1.70) 0.50
4 A T C 0.0778 0.0868 1.27 (0.81-1.97) 0.30
5 G T C 0.0218 0.0257 1.46 (0.65-3.31) 0.36
Global haplotype association P=0.04. OR: Odds ratio; CI: Confidence interval.
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