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TGF- /51 Genotyping in Kidney Transplantation

Dong Seok Jeon, M.D.

Department of Clinical Pathology, Keimyung University College of Medicine, Taegu, Korea

Background : Transforming growth factor-betal (TGF- 51) is a multifunctional cytokine that is
involved in the development of the features of chronic rejection in organ transplantation, namely
fibrosis. The severity and frequency of the rejection are dependent on the amount of the TGF- 4
production. The level of TGF- 81 synthesis varies between individuals and is dependent on varieties
of single nucleotide polymorphism (SNP) in the genes encoding TGF- 51. The goal of this study was
to determine TGF- 81 genotypic variations in Koreans primarily related to kidney transplantation
since most of the studies dealt with lung transplantation in Caucasoid populations.

Methods : From January to June 1999, samples were collected from 98 patients and donors for
kidney trans plantation. The sample were genotyped by polymerase chain reaction using
sequence specific primer (PCR-SSP) for six known SNPs in the TGF- 51 gene: -988, -800, -509 and
codon 10, 25 and 263. All procedures of PCR were performed under the same conditions.

Results : Only 3 genotypes of -988/-800/-509, codon 10 and 25 in exon 1 and codon 263 in exon
5, were identified: LL type, CGC/CGC-leucine/leucine (L/L)-arginine/arginine (A/A)-threonine/threo-
nine (T/T); LP type, CGC/CGT-leucine/proline (L/P)-AA-TT; PP type, CGT/CGT-PP-AA-TT. Homozy-
gosity for arginine at codon 25 and threonine at codon 263 were found in 100% of the patients.

Conclusions : Even though it was stated that polymorphisms in the TGF- 21 gene, especially at
codon 25, were highly related in the production of TGF- 51 and also the frequency of graft rejection,
as stated in English literature, and 100% of arginine homozygosity at codon 25 showed in this
study. Therefore, there might be an another factor influencing the graft rejection and fibrosis other
than TGF- 51 genotype unless the TGF- 51 level of serum has been found to be higher or if there
have been more frequent rejections in Koreans. Confirmation of this prediction needs proper com-
parisons between genotyping, TGF- 51 level and chronic rejection in more patients in the near
future. (Korean J Clin Pathol 2001; 21: 225-30)
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A3 A7) AFAE WA E PCR-SSP (polymerase chain
reaction using sequence specific primer) W< ©]-&3}] 67] 2]
8 TGF-4 +3%+2] SNP (single nucleotide polymorphism)
of sl ZAkeIATE o] AP GO E AolA, TGF-/ist A%
Hheol| tigk A9 71ZAEEN Ego] o g,

19999 197 69714 Aet) s ElellA AlojA&
Alelgh 3a} 139, o]4] oAl sHIAIRA Bk} 249, F7IAlE
ZF 619 = 98-S O E 3lo] heparin &2 EDTA &%
B2 HAE PCR-SSPH ] HAZ ARS8t

2.

1) DNA 22|

10 mL9 ZEYNL Ficoll-Paque® #2]3F @l A EE
TEN €9 910 mM Tris-HCl (pH8.0), 1 mM EDTA, 0.1
mM NaCl 300 gLE A & 10% SDS 25 pL9F 100
mg/mL 2| proteinase-K 20 uLE 7}3t2 7aHAl Agksr & 37
CToA 2-14A7F WA 2 AAE A4 4
200 pL$} chloroform/isoamyl alcohol (24:1) 200 uLE A7}
3ol 3027F RS 12,000 x gol A 587 AE 7, 5Ae
#3led chloroform/isoamyl alcohol (24:1)< £ 7}5te] 587
e TR 12,000 X goll A 587+ 4R3I Ad5de] 10 yL
9] 5 M NaClg 7}ste] &8st 100 pLo 2p7he e
7hetal & Eftste] -20°CellA] 3047 WAS thE 1087 U3
alo] DNA JALS A9tk 1 mLY 70% ole-&-S DNA At
o 7ketal & EFet 12,000 x goll A 20587+ YAk AAH
DNA ZARE Atk 371 o 28 $ 20 uL9 ST/l =
o] BABTAE o]43le] DNA EEE 50 ng/ULE ZA 3}
AL A7A -T0°C ol BaAsth

-988 C/A Codon 10 T/C Codon 263 CIT

800 G/A Cinsertion site | 25 C/G

hTGF-31 l
gene

3flanking
region

hTGF-1 cDNA

Fig. 1. Single nucleotide polymorphic sites (SNPs) of the human
TGF-31gene. Seven SNPs have been identified in the upstream
and coding regions of hTGF-#4: gene: -988, -800, and -509 of the
upstream region, a C insertion site at position 72 of the 5'
untranslated region (UTR) and three bialleleic polymorphisms
located at codons 10 and 25 of exon 1 and codon 263 of exon 5.

Table 1. Primer mix details and specificities for genotyping of TGF- 51 polymorphism

PM no. Specificity S Final Conc. (#M) AS Final Conc. (M) Control primers  Amplicon size (bp)
1 TGF -988 Ct0-800 g 34 0.65 25 0.65 63+64 188
2 TGF -988 C to -800 A 34 0.65 71 0.65 63+64 188
3 TGF -988 A t0 -800 g 35 0.65 25 0.65 63+64 188
4 TGF -988 At0 -800 A 35 0.65 71 0.65 63+64 188
5 TGF-800 gto-509 C 33 0.65 56 0.65 63+64 291
6 TGF-800gto-509 T 33 0.65 28 0.65 63+64 291
7 TGF -800 Ato-509 C 32 0.65 56 0.65 63+64 291
8 TGF-800 Ato-509 T 32 0.65 28 0.65 63+64 291
9 TGF aa 10 L (leucine) 21 0.26 27 0.20 63+64 416

10 TGF aa 10 P (proline) 21 0.26 26 0.33 63+64 416

11 TGF aa 25 P (proline) 21 0.26 31 0.37 63+64 428

12 TGF aa 25 A (arginine) 21 0.26 30 0.37 63+64 428

13 TGF aa 263 T (threonine) 72 0.65 36 0.65 63+64 200

14 TGF aa 263 | (isoleucine) 73 0.65 36 0.65 63+64 200

Abbreviations: S, sense primer number; AS, antisense primer number; PM No., primer mix number; Conc., concentration; bp, base pair.
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Table 2. PCR-SSP primer specificities and sequences for TGF- 51 genotypings

Gene P;Ihyi?nc:r- Primer no. An?i:iiés(XS) Segil;in:jnfggfs- Annealing position Specificity Sequences
TGF -988C/A 34 S J04431 (17) 359-375 -988C 5'GCCCCTGGGCAGTTGGC
35 S 359-375 -988A 5'GGCCCCTGGGCAGTTGGA
-800G/A 25 AS J04431 (17) 581-563 -800G 5'GGGTGTGGATGGTGGTGAC
71 AS 581-563 -800A 5'GGGTGTGGATGGTGGTGAT
33 S J04431 (17) 545-563 -800G 5'AGGGACTCTGCCTCCGGCG
32 S 545-563 -800A 5’AGGGACTCTGCCTCCAACA
-509 C/T 56 AS J04431 (17) 872-854 -509C 5'GGGCAACAGGACACCTGAG
28 AS 872-854 -509T 5'GGGCAACAGGACACCTGAA
10T/IC 27 AS X02812 (18) 887-870 aa 10L (leucine) 5'GCAGCGGTAGCAGCAGCA
26 AS 887-870 aa 10P (proline) 5'GCAGCGGTAGCAGCAGCG
25CIG 30 AS X02812 (18) 931-915 aa 25A (arginine) 5TAGTCCCGCGGCCGGCC
31 AS 931-915 aa 25P (proline) 5TAGTCCCGCGGCCGGGCG
21 S 471-487 consensus 5'CCCCAGACCTCGGGCGC
263 CIT 72 AS X05844 (19) 359-342 aa 263T (threonine) 5'GGGCCCTCTCCAGCGGGG
73 AS 359-342 aa 263l (isoleucine) 5'GGGCCCTCTCCAGCGGGA
36 S 27-44 consensus 5'GCTTCCCTCTCGCCACTC
Control ~ DRB Ex3 63 S 5TGCCAAGTGGAGCACCCAA
DRB Ex4 64 AS 5'GCATCTTGCTCTGTGCAGAT

2) TGF- A1 genotypingS $I8t Sequence specific primers

Gene Bank search® £38to TGF-8) F+44Fe] SNPHZ
%4# A UTR (untranslated region)9] -988, -800, -509%-9]9}
codon 10, 25, 263 TFsl7] Y3 SSPE 1ok tHFig. 1,
Table 1).

RS Fsla
-988, -800, -509%-9]9] SNPst 7 allele®] #AAEE 4
T AEE sensed antisense A|HA] Z3 147142 AA S}
PCRYHS H7Heol o] &3¢tk Table 2). PCR 5% Gene-
Amp-9600 thermocycler (Perkin Elmer., Norwalk USA)E
ARt 94°C el A 1087 A WA AX F 96°C 6%, 70
C 45%, 72C 4522 5 Aldatth O & 96°C 25%,
65°C 50Z%, 72°C 45% % 21 cylecesE Al33IANIT 96°C 25%, 60
C 60%, 72C 120%Z 1 cycle A& TE PCR WH AN E
10 pLol 25 uL9] gel loading buffer (bromphenol blue9t
xylene cyanol®] ¥ 30% (v/v) glycerol)= 7}sted 0.8%
agarose gelol|A 25-30&7F o] ZA|ASH UV transilluminator
st AL AL 3

_E: md‘

cyclesg

2 1
s ] FYIM AReldo] ® gal, o]4o] o Hl dAE 7t
Zh 3 o7 BY APAEAE E UE £oR BRE o] 4
Ab 75_1-7Jr, GF-B1 #3471 upstream 9] -9883} -8000]| 4

= 971X Ee] a7t §I3L codon 259} 263l UM E B
oo A homozygoteE HH O™ -50990|42] A71-Lge] X3HC-
>T) &} codon 109+ leucine®} proline®] 2]3to] Fhaje} Fodzp
oA tgFeAl Ex3 A & F AT A= -988/-800/-509
9] Z+ A7 EH exon 19] codon 10, 259} 263°ﬂ s =A 3

7 #8S BERENE, £ 989 F WA LLES CGC/CGC-
leucine/leucine (LL)-argmme/argmme (AA)-threonine/thre-
onine (TT)S= 304, LP¥L CGC/CGC-leucine/proline
(LP)-AA-TTE 48¢] 1837 PP&S CGT/CGT-PP-AA-
TTE 20¢ollA Uepsttt. Aleljo] AXE gzt 139X+ 7t

Typelane 1 2 3 4 5 6 7 8 91011 121314SM
LL

Fig. 2. Common types of PCR-SSP genotyping of TGF-3: single
nucleotide polymorphisms (SNPs) using 14 primer pairs. Each
lane indicates the primer mix number which are according to
Table 1. SM is size marker.
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Table 3. PCR-SSP genotypes of renal transplantation donor
and recipients

Designated Number (%) of cases
Genotype

types Donor PTR PoTR Total

LL CGC/CGT-LL-AA-TT 16(26.2) 9(375) 5(385) 30

LP CGCICGC-LP-AA-TT 34(55.7) 10 (41.7) 4(30.8) 48

PP CGT/CGT-PP-AA-TT  11(18.0) 5(20.8) 4(30.8) 20

Total 61 24 13 98

Abbreviations: PTR, pretransplantated patients; PoTR, posttransplan-
tated patients.

7} 5, 4, 467} FEH I Aeol2o] A AN E 2
9, 10, 5918 Btk FoztellAE LLE, LPE % PPl
o3l ZHz) 16, 34, 111E EStK(Fig. 2, Table 3).

Codon 25¢] ofn|Ate] A7|MEE AL Ul d8kal BFolA
TGF-S5™ 9] high producerZ 4137 arginine homozygote
(A/A)HNSH, intermediate producer$! arginine® proline
heterozygote?l AP&o]Y &£ lower producerél PPE2 {191
t} Codon 263914 % threonine®] homozygote®HS & 4=

AT

SHE 7RIG9]. 2§ FAA
(10, 117 2] A= A AARA 2] (position +1) ol A
3] Y1XetH A5 +840 bases7tA| WY F7HO|BE +841%
El codon 1°] AIZETH12, 13]. TGF-49 AR EE 4
wjge] taggel met HIEE teke AolE Hojw Aol B
o] A& o]4 T ARHESY] HITu HE7L BolAAY Aldl|A]
A ®th 53], codon 103 259419 7zt Hol= AUl
TGF-419 A4z 2hs A7 de 222 484 e
codon 109A& leucine homozygote”}, codon 259A& argi-
nine homozygote?l 7oA 714 =& TGF-49 AAE Ve
e AoR BHAHITHT]. 7 02 $9] Afste] H=rt Alet
A = TGF-419 A4S HolAe ¥ 202 Haxl
tH14].

b, TGF-A19 §4382 golhr] 9% Wi PCR-SSOP
(polymerase chain reaction using sequence-specific Oligonu-
cleotide probe)o] F2 AFEEF JouH14, 15], PCR-SSPH
< PCR-SSOPHel| Hlg} & 74 s 7H Aoz BiFg]
o A AQAZre] A mEY FAo] 7hs AlEHA] tzk
9l sequence mismatchE ©]&3lHE EAF] PCRYUS AL
3} single nucleotide®] 2}o]& 4A Zrold & Jom UE A

1S2 o183} A2 259 BAE A2T 4 Ue
AKATHL6]. ool 2 AFIMxE Lympany S[16]] <
H AA|S] AMECE PCR-SSPH & o]&-3to] Hrt 41
Pl TGF-8,9] 4% 48 AN 4 AAH Table 1),

TGF-pie T2 93l 7 o]43AE gz Bo] dF5o
A JReH o] ALARHR} HlwE T g PAAT, B A
A Q=] vlE ZH A71M G opr) kel X3 ofgh A}
o] el A2 ASE Uelyth El-Gamel §[14]&
TGF-£9 #3429 t8A4S codon 103} 259 A Lok
=8, codon 1094 leucine®] wao] TGF-52 AAAZ}
AHAQ ATS Bolx GO, cystic fibrosis Aol A
Ao v} leucine®] Wb HIE7} %93 codon 259 argi-
nine 7 #HE A Bilon HolAEa F o4 £ 7]
A A A ARSE B 7S 92%90A4 arginine
homozygoteE 7MoY, A3} 9l A9+ 14%91A argi-
nine homozygoteE H.Sth Z= codon 10¢] leucined} 259
arginine homozygosity© ©]%] & E&3l o &9} BAsltty &
Art =S Awad FL15]9] &std ohet 82 £XE gide
E TGF-¢ 4334 A3t A=s A+ 23 TGF-4
o FAFAA 5719 t/dol A= -8002 509901419
A7IAG ] A8 7201419 A9 +8699F +9150l4 9] A7IME
2)&ko] YA} +8692] W3 codon 1094 leucine®] proline
o2 ol Ate] ASE Ao)T 49159 = codon 259 argi-
nine®| proline® & 3 Zo|{t} Codon 25 (arginine—pro-
line) o] Wigh= 7HQIZe] TGF-49 A4 AEE 2938l AL
2 K= arginine/arginine homozygote®l 7% TGF-5¢
S S ZABIAL o] A Afst Ars Al Hs,
o] Fo] o] Afrst Axe ARl o)A F ARt |l
| Hlel 11 Arrt Agers Bol LHIHEE HE A &
Ho] FR15]. E AFolM= 5099 codon 100142
g tgAdvre]l FEEGom ol wet A7HA] FPCE

P 7 2 A Ul FAF BESIT B
Foll A codon 259] arginine/arginine homozygoteE H.$]
W% o)y 179 8% TOF-AA% 443 AR A2
tEA] Xt ouy AFddtto 2 Azs) ErpH o]
A T ARERSQ] s FEAsse st
Ao ARHEE UG 2P} URT Ao A
Codon 10¢] leucine/leucine homozygote?] 7¢I
TGF-49 =2 A4} 243 A7t e AS2 Hisey
E AFME codon 109 TS B7IG 7 FEe) ulE
TGF-gAE &A4std ofH IAE HolsAle FF Ardof
g AAY AR AIRHT

o] AFAME TGF-4i fraAte] thefdol 2=l wls) A3
12 BE oA codon 259] arginine homozygosity S H
Al Zlo] F88 AAE AIRHY ole 9= B9} st
TGF-BA7t B #AW o]4] § AFwk3-9 Rlert 24 gohd
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BH& : Transforming growth factor-betal (TGF-pj1)+ ot
St 7155 7K cytokine S 2A 710144 AR3E 5 wHIA
HHeS op7lgith o] Fo & AAEE TGEF-49] el w
ARuRE-e] BEst FeHck o]A% 7+ Fxle] TGF-8 ©
W A TGF-41 4 o8 AA=e0, oe
TGF-81 F34A e EA5= o8] £7F9 single nucleotide
polymorphism (SNP)oll & ZAA= 4 oty 434 Slch
A7HA] JgE TGF-A1 ¥ Ave F2 9 #ojy &
AE IR o o] Axe el AAE tige
Z ool TGF-A1 F#4%& Ak

HbH : TGF-89 #3382 982 Ao]4] sapel Foizs
Ao 2 G771 E Eo] AdA (sequence specific primer,
SSP)E °]&¢ PCRM(PCR-SSP)2E #A3l¢ith. TGF-4
F472k9] SNP #9912 2 487 -988, -800, -5092} codon 10,
25 193 2639 FAAY 4 el §l8) PCR-SSP+
BT sdst 27 stolA] AAlstsit

B3} : TGF-49] f77ke] SNPF919] {7482 372 £
FHREE, LLES CGC/CGC-leucine/leucine (LL)-argi-
nine/arginine (A/A)-threonine/threonine (T/T), LP&<
CGC/CGT-leucine/proline (L/P)-A/A-T/T, PP
CGT/CGT-P/P-A/A-T/Te|ith. EE tid ZA A codon
255 arginine homozygote®} codon 2632 threonine homozy-
oted HTh

ZE: 939 HIME TGF-£9 #4489 taA, 53]
codon 259 H714E tHAel W2 €% TGF-A A o4
AR Wiyt Fo] gtk A o, o] AFME
AAFRA 22 oA codon 259 arginine homozygosity 7} Y+
RO ER Skl e 95 Hael wiaste] TGF-4X|7} o
=AY AR WE7t o 24 gohA codon 259 H71AE 9]
oh/d Qe ARRkgolt st dIE wAE o dAt
T & AR AEHY o] AME S SEiAe ° B
= Aol FAE UFCE o TGF-/9 48, 8%
TGF-Bix18k 7 AFakg-o] Ao thgk A 7h o
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