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Deletion Polymorphism of UGT72B17 and Its Relation to Lung Cancer
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Glucuronidation is a major pathway for NNAL [4-(methylnitrosamno)-1-(3-pyridyl)-1-butanol] and
UGT2B17 (UGT, uridine diphospho-glucuronosyltransferase) is from the UGT2B family that glucur-
onidates carcinogens. UGIZB17 deletion was associated with decreased levels of NNAL and with in-
creased risk of some cancers. The UGIZB17 gene varies in copy number from zero to two per in-
dividual in humans. To examine whether UGT2B17 gene deletion is associated with the risk of lung
cancer, we investigated copy number variants (CNV) in 271 cancer-free controls and 176 cases of lung
cancer in Koreans by a PCR-based method. The frequency of the UGT2B17 deleted alleles was much
higher than in other Caucasian and African-American groups which have already been reported.
While only up to 10% of Caucasians have zero copies of the gene, up to 74% of Koreans in this study
showed that both copies of the gene were deleted. Furthermore, the overall frequency of this dual
deletion in female groups was higher than in male groups. However, there was no association be-
tween CNV in UGIZB17 and lung cancer. This result suggested that the UGT2B17 deletion allele was
not associated with the susceptibility of lung cancers in the Korean group. However, this UGT2B17
CNV polymorphism may be a useful marker for evolutionary analysis among races.
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Table 1. Characteristics of samples used in this study

Level Controls Lung cancer
30-39 76 (28.0%) 3 (L7%)
40-49 9 (21.8%) 2 (6.8%)
50-59 68 (25.1%) 9 (22.2%)
Age 60-69 9 (18.1%) 3 (47.2%)
70-79 15 (5.5%) 4 (19.3%)
80-89 4 (15%) 5 (2.8%)
Average 49.3 62.9
S Male 128 (47.2%) 150 (85.2%)
x Female 143 (52.8%) 6 (14.8%)
Total 271 176
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PCR (Polymerase chain reaction)
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Fig. 1. Genomic organization surrounding the UG7ZB17 in human chromosome 4q13. Seven distinct genes of UGT2B subfamily
have been identified in this region [2]: UGT2B17, UGIZ2B15 UGI2B10, UGI2B7, UGIZB11, UGI2B28 and UGT2B4. The dasher
lines included the probes locations of UGT2B17 region for deletion and insertion alleles. Two distinct PCR experiments were
designed to amplify the UG72B17 deletion (Marker C) and insertion (Marker ]) polymorphism in Korean samples. The
UGT2B17 deletion region is located between -23 kb/-22 kb and +71 kb/ +72 kb of the genes which is about 117 kb region

by breakpoint.
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Controls Male Female OR™ (95% Cls)
Haplotypes N=542 N=256 N=286 P value
(Frequency) | (Frequency) | (Frequency)
C 78 (144%) | 43 (168%) | 35 (122%) | 144 (0.89-2.34)
J 464 (85.6%) | 213 (83.2%) | 251 (87.8%) 013
Lung cancer Male Female OR™ (95% Cl)
Haplotypes [ N=35 N=300 N=52 P value
(Frequency) | (Frequency) | (Frequency)
C 66 (188%) | 59 (197%) | 7 (135%) | 157 (0.68-3.67)
J 286 (81.3%) | 241 (80.3%) | 45 (86.5%) 0.29
OR* (9% Cls)|0.73 (0.51-1.04) 0.82 (0.53-1.27)[0.90 (0.38-2.14)
P value 0.08 0.38 0.81

*Comparison between controls and lung cancer
**Comparison between male and female of each group

Fig. 2. Polymorphic analysis between controls and cancer cases.
(A) PCR amplification of the breakpoint region for
ins/ins (C/C), del/del (J/]) and ins/del (C/]). M, 100
bp size marker (Axygen, USA). (B) Analysis of poly-
morphic alleles and risk of lung cancers.
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ﬁﬂr A2 SHATIA(/N)0) 06489 MIEZ 717 wo] e}
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(C/C) ] 002322 2215l th(Table 2). o3 FAA4EL
THA & A o] e] A 7R C/Cst C/)E shte] 5o
shal % o AAE J/JE Wl B4 Ax, @ ) o]
AGE 7HA B AZe MEr} 035302 tlERTe 0.238L
2 SAA FA8E 7 = Yl (p=0.03). § F=
O Z24S 7HE Ae 238 HAY AP 0.64(CT 95%,

1] gt th(Table 2).
131} Table 30 A9} 2o o]gfst A#E F MEIFS
OhAl AR Uro] #4988 4, ol 7 8 s 24}
Ao N BoFE R Zo] vz AL 42 o4
a0l 2484 NErt o] Yeide AL AT £ 9tk
2y oy 4 Aole FAH F94S YERAE

lo

9de drhdAl @kt vla, p=028; <Al
p=056). 122 91 A4 t2 o} HF1Fte 214
e AE0 AR HIEY AolE UEhe AR A4
AAd A 3 NEZ A Aol e AR A
g

oIBo| WE UGT2BI7
24

UGI2B172 1745 X3k breakpointe] 93 24 =
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Table 2. Genotype frequencies and risk of cancer cases

Controls Lung cancer
Genotype N=271 Frequency| N=176 Frequency
c/C 7 0.026 4 0.023
C/] 63 0.232 58 0.330
1/] 201 0.742 114 0.648
C/C, C/] 70 0.238 62 0.353
1/] 201 0.742 114 0.648
OR* (CI, 95%) Ref 0.64 (0.42-0.97)
(Pvalue) - P=003

* Comparison between J/] and C/] + C/C



Table. 3. Genotype frequencies and risk of cancer cases by sex
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Control male Control female OR* (CI 95%)
Genotypes N =128 Frequency N = 143 Frequency (£ value)
c/C 4 0.031 3 0.021
C//] 35 0.273 28 0.196 158 ](32902 _12'74)
/] 89 0.695 112 0.783
Lung cancer male Lung cancer female OR
Genotypes N =150 Frequency N =26 Frequency (£ value)
c/C 4 0.027 - -
C//] 51 0.340 7 0.269 1'571)10'8.23';98)
1/] 95 0.633 19 0.731
OR* (CI 95%) 0.76 (0.46-1.25) 0.75 (0.29-7.95)
(P value) P =028 P =056
* Comparison between J/J and C/] + C/C
0/) =S d A7olN Rug A% wwshs, 2920
(B)ol 9%[11], vl=F W<l 1F(C)o] 11%[18], = 5 1&F
(D)ol 12%[18]i SkaQlo] 74%(A)ol Hlal] dA 3] e AA

Fig. 3. Distribution of the UGT2B17 insertion/deletion frequen-
cies in different population samples. Note the high fre-
quency of the gene deletion in most Korean (A), inter-
mediate frequency in Swiss (B) [11] and American-cau-
casian (C) [13], and low frequency in African-american

(D) [13].

A5 Yehde AL ofd Aoz Rud 6 gl o)A
Foll 2w 91F WE UGIZBIZ AR 24 Hwrt o
A Uehde 43§ gHlo]l HUt6,11,17,18,23]. 3,
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[6,8,20].
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ol fﬁﬂ 7230l oF 0.6441(95% CI; 0.42-0.97, p=0.03)
o2 Fo3 ghoz gl
Ao| UGIZBI7 FAA 715 4
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Jﬁéoﬂ‘.
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g AEs 1 &} T7V4°J Aglo] o]FolztH F o
gulE 7}4 Ao AlgHTh

T3 o]xdq 1o WEW UGTZBI7 SR 4l A4
o HE7t BE QFdM FYsA deldA ekor, 1F ¥
2 UGIZB17 57349 A4 Hz7t g2/ Yegs 302
A ATH611,18]. & Aol A 13 dhrle] A W=
J/NE olddl 7= E}% gl Hs g =11, 53] 3=

91¢] Caucasian Xt} ¢F 78] o]}, 12|31 African-american
Hr} of 6uf o]} w& A4S A AR FIHAT
[18]. Z1¥ B2 UGIZBI7 +3A49 491/ 24 d34e &=
el AN e & 754 AR Ao oF ¢, A/ 718}
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