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Qualsiasi caretteristica misurabile del
DNA o del RNA che sia indicatore di un
normale processo biologico, di un

processo patogenetico, o dellarisposta
al farmaci o ad altri interventi
biomedicali




« Un biomarker genomico potrebbe ad
esempio riflettere :

a regolazione di un gene
_’espressione di un gene
_a funzione di un gene

 Un biomarker genomico non comprende :
— Proteomica
— Metabolomica




Polimorfismi di Singolo Nucleotide (SNPs)
Polimorfismi di lunghezza (STRS)
Modificazioni epigenetiche del DNA
nserzioni

Delezioni
Polimorfismi del numero di copie
Riarrangiamenti Citogenetici




— Accettati dalla comunita scientifica per
predire fenotipi clinici o pre-clinici.

— Sembrano avere un valore predittivo ma
non sono stati replicati o universalmente
accettati.
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Genome-wide association study of 14,000
cases of seven common diseases and

3,000 shared controls

The Wellcome Trust Case Control Consortium* NATURE Vol 447 7 June 2007

Bipolar disorder

Coronary artery disease
Crohn’s disease
Hypertension
Rheumatoid arthritis
Type 1 diabetes

'ype 2 diabetes




Table 3 | Regions of the genome showing the strongest association signals
Region (Mb) SMP

Trend
Fwvalue
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Table 4 | Regions of the genome showing moderate evidence of association
Region (Mb) SMP

Case MAF

Collection
Genotypic
Fwalue
log, o BF),
additive
logy ol BF),
Risk allele
Minor allele
Heterozygote

odds ratio
Homozygote

odds ratio
Control MAF

Chromosome

o

24.86-24.95 rs/961152 739 X 10
100.52-10058  rs11110912 918 X 10
66.90-67.04 rs1937506 923 X 10
94.60-94.67 rs2398162 785 X 10
244-2.77 rse684865 537 X 10
80.16-30.36 rs11162922 130 X 10
24.99-2513 rs3816587 765 X 10
138.00-138.06 rs6920220 489 x 10
130.80-130.84 rs11/61231 1.74 X 10
6.07-6.16 rs2104286  7.02 X 10
19.845-19.855 rs9550642 844 X 10
41430-41.465 rs2837960 345X 10
35870-35885 rs743777 792 %10
22192-22217 rs2639703 846 X 10
123.02-12352 517388568 501 x 10
86.20-86.50 rs2544677 823 X 10
13264-13267 517166496 6.06 X 10
6.07-6.18 rs2104286 796 X 10
9.71-9.80 rs11052552 1.02 X 10
12.76-12.91 rs2542151 189 X 10
66.04-66.36 rsd655595 268 X 10
160.90-16117 rs6718526 240 X 10
55.24-55.32 rs358806 4,77 % 10
12292-123.02  rs7659604 21 %10
43.43-43.63 rs9326506 /.78 X 10
49.50-49.87 rs12304921 537 X 10
69.58-65.96 rs1485377 131 X 10
7224-72.50 rs2930291 772 X 10
78.12-78.36 rs2903265 957 X 10

3.03 X 10
19410
4.53 % 10
567 %10
314 %10
925X 10
1568 %10
265 %10
252 X 10
3.90 %10
16810
11510
17410
3.27 %10
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520X 10
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091 (0.80-1.04) 135(1.14-159) 0406 0434
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144 (119-1.75) 164(1.35-199) 0375 0327
141 (110-1.81) 168(131-214) 0286 0.244
134 (115-1.56) 223(1.21-413) 0084 0112
095 (0.83-1.08) 230(lLe4-323) 0171 0.188
109 (097-1.24) 172(1.40-211) 0292 0336
115(1.02-1.30) 161(1.31-199) 0276 0318
126 (111-1.42) 158(127-195) 0260 0.307
134 (1.00-1.79) 165(1.24-218) 0242 0.204
0.77 (0.68-0.87) 1.09(092-129) 0391 0386
130 (1.02-1.65) 157(125-199) 0286 0.245
149 (1.28-1.73) 143(1.21-169) 0486 0446
130 (115-1.47) 162(117-224) 0163 0201
137 (117-159) 233(1L23-442) 0080 0.108
149 (1.05-211) 186(1.32-263) 0209 0171
0.86 (0.75-0.97) 178(1.34-236) 0198 0204
135(119-154) 1.09(0.91-130) 0380 0403
128 (111-1.48) 146(1.24-172) 0492 0538
250 (153-4.09) 194(1.20-315) 0145 0.159
128 (111-1.49) 151(1.28-178) 0497 0547
125(1.04-151) 150(1.24-182) 0377 0332
118 (0.93-1.49) 147(1.17-186) 0284 0.243
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Genotype Risk Variant Odds Ratio 2-Tailed Genotype Frequency
Gene Symbol Variant Comparison Control Frequency (95% Cl) P Value Difference
ABCAT ~477CM2 TTws CTor CC 0,222 1.13 (0.88-1.45) 35 0.0215
ABCAT Lys219Arg™" AvsG 0,274 1,02 (0.87-1.20) 83 0.0041
ACET indet! DDwvaDlorli 0,285 1.07 (0.85-1.35) 80 0.0138
ADD1 GlydB0Trp'"™ = Tvs G 0,199 1,08 (0.91-1.32) 3 0.0148
ADREZ4 G2 GIn' GvsC 0,441 0,93 (0.80-1.08) 34 -0.0186
ADRB2 lle164Thr™ CCwCT 0,980 0.47 (0.20-1.13) 10 -0.0117
ADRBZ Gly16Arg" Avs G 0.377 1.04 (0.89-1.20) 87 0.0082
ADRB3 ArgBdTp™ CwT 0,077 0,89 (0.76-1.31) =90 -0,0004
AGT Thr235Met® Tws C 0.672 1.04 (0.89-1.20) 85 0.0086
AGTRI A1166C! CC vs CA or AA 0,082 1.08 (0.76-1.53) T2 0.0063
ALOX5AP HAP BV HAP B vs non-B 0,082 1.12(0.80-1.40) 31 0,0120
ALOXBAP HAP AT HAP A vs non-A 0,165 0.90 0.75-1.10) 32 =0,0130
APQAT CasTh TwC 0.173 0,98 (0.81-1.20) 22 -0,0019
APOAT ~TEG/AN Avs G 0,004 1.95 (0.68-5.54) 23 0.0037
APOE Arg158Cys™ CCwCTorTT 0,023 1.61(0.85-3.02) A7 0,0134
AFQE -210T/G* Tvs G 0.475 1.14(0.99-1.32) 08 00324
BDKRB2 -58C/TH CwT 0,500 0.93 (0.80-1.08) 37 -0.0168
CCL11% Thr23Ale® CwT 0.837 0.97 (0.80-1.19) B0 -0.0036
CCR2 Valb4lie™ GG VS AG or AA 0.855 0.84 (0.70-1.25) T -0.0082
CCRS Inclef™ Ivs D 0,807 0,79 {0.62-1.00) 05 -0.0224
CD14 -150CT% TTvs CT or CC 0,237 1,10 (0.86-1.39) A8 0.0470
CETP intron1 G/AY Gvs A 0.568 0,83 (0.81-1.08) 37 -0.0169
CETP -BROC/AD Cvs A 0,505 0,06 (0.83-1.11) &0 -0.0104
COMTt Vali58Met® GG or AG vs AA 0.222 1.11 (0.87-1.43) 41 00183




Genotype Risk Variant Cdds Ratio 2-Tailed Genotype Frequency
Gene Symbal Variant Comparison Control Frequency 95% CI) P Value Difference
LTA AZB2GHE GG Vs AG or AA 0116 0.88 (0.62-1.20) A0 -0.0147
LTA Thr2GAsnf1E2 Al ve AC or GG 0,119 0.82 (0.52-1.14) 27 -0.0191
MGP Thig3al Gvs A (.385 1.00{0.86-1.16) =59 0.0000
MGP -TAGE Gvs A 0.636 1.00 {0.86-1.16) a7 -0.0010
MMP3 Inclefde DDveDlorl (0.284 0.82 (0.65-1.08) A3 -0.0375
MTHFR® Ala222val™ TTws CT or G 0,100 1.32 (0.95-1.84) A0 0.0283
MTF —403/TI R Tvs G (.25 1.01 (0.86-1.20) 86 0.0028
MTR AspEieGhy™ Ava G (.804 1.03 (0.85-1.24) .78 0.0043
MNFRA Ter29ArgArg™ CowaCTorTT 0.023 1.20100.61-2.32) B2 0.0044
OLRT Lys167Asn" CvwsG 0.916 0.82 (0.63-1.05) 12 -0.0169
pE22-PHOXT His7 2Tyr™ CCwaCTorTT 0.337 1.13100.91-1.39) 28 0.0289
PAIT Inclal*344 DO ws Dl orl 0.309 1.00 (0.80-1.25) =80 -0.0005
FECAMT Leui2sval™™® GE Vs CG or CO (.288 0.94(0.75-1.19) B4 -0.0120
FPECAM1T Ser563Asn™ Ave G (.448 0487 (0.84-1.13) g1 -0.0072
FONT GIn1924g™ Avs G 0.708 1.01 (0.86-1.18) 87 0.0010
FONE Cys311Ser™ CCvs GG or GG 0,556 1.10{0.82-1.35) A0 0.0223
PRARG Alai12Pro™ Cwa G 0129 0.83 (0.66-1.03) A0 -0.0200
FTGS2 -TBEGE/CT CwaG (.168 0.85 (0.65-1.04) A1 -0.0219
RECGLZ Argl 367 Cys™ Tvs 0.758 0.80 (0.68-0.24) 01 -0.0433
SELE Leus54Phe™ Tvs G 0.036 117 (0.80-1.71) A4 0.0059
SELE Ser128Arg™ Cus A 0,103 0.81 (0.71-1.16) A5 -0.0086
SELP Thr715PrcA! Avs G 0.802 0.83 (0.73-1.18) 58 -0.0068
TFH Val2B4Met®? AGvs GG 0.050 0.80(0.49-1.32) 44 —0.0096
THBD -33G/A% AGvs GG 0.002 2.39(0.25-23.0) B3 0.0022
THBD Ala25Thrd AGvs GG 00N 1.29(0.50-3.35) B4 0.0030
THBD Alad55Val* CCwa CTaorTT (.659 1.05 (0.85-1.31) B5 0.0114
THBST Asn700Ser® GG Vs AG or AA 0021 0.81(0.38-1.72) J0 -0.0039
THBS2T FUTR T/ TT or GT vs GG 0.850 0.51(0.34-0.79) 002 -0.0432
THBS4 Ala3s8 7Pro? GGor CGvs CO (.839 1.00(0.65-1.53) =80 -0.0002
THFO ABT13G® GG vs AG or AA 0.264 1.20(0.95-1.51) 3 0.0368
TLR4 Gly299Asp™ Ave G 0.842 1.02 (0.75-1.40) 94 0.0011
ThF ~308G/A0 Avs G (.158 0,86 |0.70-1.06) A7 -0.0188
TNFRSFIA ArgR2GIr™ AGvs GG 0.050 0.80(0.49-1.32) 44 —0.0096

Morgan et al., 2007




Nonvalidation of Reported Genetic Risk
Factors for Acute Coronary Syndrome
in a Large-Scale Replication Study

Thomazs M. Morgan, MDD
Harlan M. Krumholz, MDD, M5
Richard P. Lifton, MDD, PRI
John A Spertus, MI, MPH

DRPELLIMG EVIDEMCE FROM
twin and epidemiclogical
studies suggests a genetic ba-
sis for atheroscleratic heart
disease and acute coronary syn-
dromes (ACS), including unstable an-
gina, non-ST-elevation myocardial in-
farction (MSTEMI), and 5T-clevation
myocardial infarction (STEMILY To
date, numerous candidate genes have
been implicated, mainly by case-
control studies, as potential cardiovas-
cular risk factors, but few, if any, have
been established definitively.™® Fac-
tors undermining the validity of pre-
vious reports include inappropriately
small sample sizes, multiple subgroup
comparisons. and publication bias.?

Before use in clinical care, potential
genetic risk factors would ideally be
replicated en masse in large, well-
characterized patient populations.” To
date, no such comprehensive valida-
tion of genetic variants potentially as-
sociated with ACS or atherosclerasis has
been reported.

Accordingly, we first sought to
identify genetic associations with ACS
by systematically searching the medi-
cal literature for variants reported in
association with ML unstable angina,
or atherosclerosis. We then attempted
to validate these putative genetic risks
in a large case-control smdy.

D207 American Medical Assacintion. All rights reserved.

Context Given the numerous, vet inconsistent, reports of menetic varants being as-
sociated with acute coronary syndromes (ACS), there is a need forcomprehensive vali-
dation of ACS susceptibility genctypes.

Objective To perform an extensive validation of putative genetic risk factors for 225,

Design, Setting, and Participants Through a systemnatic literature search of articles
published before March 10, 2005 we identified genetic variants previously reported as
significant susceptibility factors for atherosclerosis or ACS. Restricting our analysistowhite
patients to reduce confounding from mcial admisture, we identifed 811 patients wha
presented frombtarch 2001 though June 2003 with ACS at 2 Kansas City, Mo, university-
affiliated hospitak. During 2005-200& we genotyped the 811 patients along with 850
age- and sex-matched controls for 85 varants in 70 genes and attemnpted to replicate
previously reported associations. We further explored possible associations withoutprior
assumption of specific sk models and used the Sign test to search for weak associations.

Main Outcome Measures Compare each prespecified gene variant associated with
AC5 risk among cases and contrals. A surplus of assadations would imply that some
are associated with &CS.

Results Of 85 varants tested, only 1 putative risk genotype (455 prometer variant
in -fibrinogen) was nominal by statistical by significant (P=.02). Only 4 additional genes
were positive in model-free analysi. Neither number of associations was more fre-
quert than expected by chance, given the number of comparisons. Fnally, only 41 of
24 predefined risk variants were even marginally more frequentin cases thanin con-
trols twith 1 tie), representing a 42.8% “win rate” (95% confidence interval, 28,1 %-
52 5% ) for the collective risk genatypes (P=.91, Sigr test).

Conclusions Ournull results provide no support for the by pothesis that any of the
25 genetic variants tested is a susceptibility tactor for ACS. These results emphasize
the need for robust replication of putative genetic risk factors before their introduc-
tien into dinical care,

JAMA, 2007 29715511561

VR I COm

METHODS

Candidate Genes

We searched PubMed and bibliogra-
phics of original and review articles
for manuscripts published before
March 10, 2005, that reported statisti-
cally significant associations bebween
specific genotypes and coronary ath-
erosclerosis or ACS (A list of the
articles is available on request from
the authors). MEDLIME search terms

Author ffiliabiors: Departrment of Genetics, Howard
Hughes Medical Insikube s Meorgan and Liftond,
Rabert Weed Johrsan Chinical Schalars Pragram and
ent of Intemial Meddre Cr Krumhelzd, Yale
University School of M edicire, Mew Haven, Conn, and
Mid-Arenca Heart iretibube and Univemsity of Missoure
Kargas City, 4 o (Dr Spertus). DrMorgan s nos with
the Department of Pedialrics. Civision of Genetbics and
Ceromic Meddne, Washington Uriversity Scheol of
Medicine, 5t Louis, Mo,
Corresponding Author: Thomas M. Mergan, 8D,
‘Washington University Schoal of Medidne. M Donnell
Pediatric Ressarch Bldg, 3102, EE0Eudid #ve 5k Louks.
MO 2110, demail: mongan_t&kids e ustledul or
Richard P. Liftor, M0, PRD, Yale Unireersiby School of
Medicine, 295 Congress fwe, Mew Haven, CT 08510
Irichard kiftori@tyale =dul.

(Reprinted with Correchions) JAMA, Apnl L1, 2007—Val 297, Mo, 14 1551




No. (%) No. (%)

Variant Genotype m‘ Variant Genotype 'ml
CC 191 (24.8) 1B2(28.3) [ae] 530 (68.2) 456 (70.0)
—A7TCT GT 396 (51.00 319 (49.5) 27 ZCLTT Thr23Alat 239(30.3) 7B (273
L 180 (24.4) 143222 12(1.5) 17(2.6)
AR 658.2 46 (7.1) 7(0.9) 5(0.9)
Lys2194rg 311(30.3) 263 (40.6 B CRZ2 Walgdlle 116 (144  89(12.6
416 (52.5) 338 (52.2) 881 (B4.7) 581 (B5.5)
233 (30.00 1B5(28.6) 831 (78.4 540 (82.4)
388 (50.1) 329 (50.9) . GRS ) 162 (20.1) 108 (16.5)
154 (19.8) 132 (20.4) 12(1.5) 7(14)
456 (B0.7) 419 (64.9) ¥ 204 (25.4) 193 (29.5)
Giy460Tr 289 (35.8) 197 (30.5) . —158CT 395 (49,2 306 (46.8)
26 (3.5) 30 (4.6) 204 (25.4)  155(23.7)
¢ 266 (34.5) 217 (34.8) 168 (20.9) 135 (20.6)
Glu27GInt 3 358 (48.5) 264423 . K Intront Giéa 387 (48.1) 297 (45.3)
146 (19.00 143 (22.9) 250 (31.1) 224 (34.1)
789(97.8) @52(98.9 205 (25.61 171 (26.4)
lle1 B4Thr 1812.2) 7A) . i G 400 (49.5) 208 (46.1)
0 [} o 197 (24.61 178 (27.5)
128 (18.3) 100(15.2) 231 (29.8) 181 (28.1)
Giy16ArR 348 (44.3) 294 (44.8) A7 Wali 58Mett 358 (48.1) 321 (49.8)
309 (30.4) 262 (39.9) 187 (24.1) 143 (22.2)
610.7) 1(0.2) o 490 (51.1) 353 (52.6)
ArgBdTr 111 (1380  99(15.1) A lle24anal 336 (4.5 254 (38.6)
B887 (B5.4) 557 (B4.8) 56 (7.0) 51(7.8)
143(17.8) 107 (16.5) 18 (2.3) 13(2.0)
Thr23sMet 387 (48.3) 340 (52.6) .27 Thr280Meat 223 (27.7)  195(29.8)
272(33.8) 200 (30.9) 565 (T0.1) 447 (68.2)
388 (48.1) 332 (508 o 1683 (20.61 109 (16.6)
3309 (42.4) 262 (40.1) B YPT1B2  —344T/Ct 352 (44.6) 319(48.6
7919.8) 50 (2.2) 275 (34.8) 229(34.9)
50 (8.5 41 (5.8) 708 (92.7) 588 (20.6)
ALOXBAP ] 7340(93.5) 681(94.2) FYP2C! Leu3sglle G 56 (7.3) 58 (9.4)
MA MA o 0 Q
1240(15.9) 122(17.4 o 589 B0.0 491 (79.8)
ALOXBAP 854 B4.1) 584826 FYP2C! Cys1444rg*T 147 (20,00 124(20.2)
MA MA 0 ]
23 (3.0) 25 (3.8) 800 (74.3) 488 75.7)
219 (28.3) 175 (26.9) K GIn21Lys G 192 (23.8) 149 (22.6)
532 (B8.7) 450 (689.2) o 15(1.9) 11017
1(0A) 0 o 145 (18.00 143 (21.8)
—TEGEA 1001.3) 5(0.8) E — AT/ 421 (52.3) 326 (48.7)
784(98.8) G38(99.2) 239 (28.7) 187 (28.5)
20 (3.6) 15(2.3) o 459 (58.00 371 (56.6)
Argl 58 Cys 209 (28.1) 154(23.5 . 12 / 283 (35.8) 241 (36.7)
562 (7O.3) 487 (74.2) 49 [8.2) 44B.7)
194 (24.2) 177 (27.3) 443 (56.8) 354 (55.8)
403 (50.2) 327 (50.5) J Wal34leu 206 (37.91 247 (39.0)
206 (25.7) 144222 M (5.3 33(5.2)
263 (32.8) 221 (33.6) 1(04) 1(0.2)

58C/ 394 (49.1) 335 (50.9) A J G202104 2329 20 (3.0)
Morgan et al" 2007 145(18.1) 102 (15.5) 783 (97.0) B35(96.8)




Morgan et al., 2007

No. (%) Nao. (%)
2-Tailed 2-Tailed
Gene Variant Genotype Cases Confrols P Value Gene Variant Genotype Cases Controls P Value

Al 1(0.1) 1(0.2) Al 394 (49.1) 282 (429)

B Argh0BGIn - AG 36 (4.5) 31(4.7) 85 LTA ARB2G AG 327 (40.8) 209(45.5) 08
GG 769 (95.4) @823 (95.1) GG Bi{od) 716
Al 16 (2.09 6 (0.9) Al BO(0.0) 78116

F7 Arg3s3GIng AG 148 (18.7) 129(19.6) 22 LTA Thr2gasn AC 331 (4.4 2971453 .07
GG 629 (79.3) 522 (79.5) CC 380 (48.8) 280427
Ak 24 (3.0) 26 (4.0) Al 308 (38.3) 257(38.1)

FGE —4554/G AG 247 7)o 229 (383 .08 MGP Thra3ala AG 374 (46.5) 204447 79
GG 533 (B8.3) 394 (B0.7) GG 1230153 106(16.1)
CC 401 (50.8) 311 (47.5) A 110(13.6) a5(14.5

GJA4 C1omar CT 313305 272{41.5 A7 MGP —TAG AG 358 (45.7) 288438 A7
T 78 (9.8) 720110 GG 328 (40.7) 2747
CC 13(1.7) 8(1.2) DD 194 (24.7) 176(28.4)

GPTBA -5T/G CT 168 (21.8) 138 (21.1) 75 MMP3 incel ] 386 (49.1) 204(47.5 27
T 547 (7&.7) 509 (77.7) I 206 (26,2 149(241)
Al 756 (34.1) 808 (22.7) CC 350 (44.4) 272(41.3)

GAL Asn3638er  AG 47 (5.9 48 (7.3) .29 MTHFR Ala222val CT 341 (43.00  320¢48.8 08
GG 0 Q T 102129 &5(10.0
Al 3(0.4) 1(0.2) GG 449 (55.8) 371 (56.5)

HFE Cys282Tyr  AG 96 (12.0) 83(12.6 .70 MTP —493G/T GT 207 (38.9) 237 (36.1) .85
GG TO3BT.7) 574872 T 59 (7.3 49(7.5)
CC 286 (38.5) 275 [42.0) Al 529 (66.0) 423 (65.7)

HTR2A Seri025er* CT 383 (46.4) 278424 AR MTR AspO10Gly AG 238 (29.8) 190(28.5) 88
T 134 (171) 102 (15.6) GG 34(4.2) 31(4.8)
Al 270 (34.0) 195 (30.2) CC 2228 1502.3)

ICAMT LysdBEGIL AG 379477 329610 .30 NFFPA Ter20ArgArg  CT 190(23.9) 159(24.7) A3
GG 145(18.3) 121 (18.8) T 583 (73.3) 471730
CC 359 (47.7) 289 (44.5) CC 849 (80.8) 543837

iLig -511CT CT 311 (41.4) 292445 .40 OLRT Lys167Asn CG 146 (18.2) 108(15.9) .28
T 82 (10.9) 62 (10.6) GG 8(1.0 31(0.5)
CC 142 (17.8) 106 (16.4) CC 347 (47.0) 288 (44.0)

L& —174&C CG 386 (48.0)  319(48.5) 73 P22-PHOX HIsT2Tyr§ CT 271 (38.7) 203(44.7) 002
GG 277 (34.4) 233(35.4) T 121 (164  74(11.3
Al 3(0.4) 3(0.8) oD 249 (30.9) 203(30.9

IRST ArgeTiGly  AG 84 10.8) 62 (10.9 .88 PAIT Inciel Dl 308 (49.4) 34479 A7
GG 704 (89.0) 562 (88.6) I 158 (18.7) 139(21.2
Al 12301153 108 (16.4) CC 187 (233 155(23.8)

TEAZ FheB07Phe  AG 304 (48.9) 298 (45.4) .40 FECAMT  Leui28Val CG 2305 (49.1) 32476 a2
GG 288 (35.8) 251 (38.2) GG 222(27.6) 189(28.8)
CC 20 (2.5 1422 Al 2002500 183(25.5

MGE3 =U33Pro CT 188 (23.8) 182(28.3) A2 FPECAMT  SerSG3Asn AG 386 (48.3) 3120488 a2
T 588 (73.9) 446 (6.5 GG 214 (26.8) 165(25.8)
CC 506 (62.9) 360 (56.8) Al 306 (40.6) 324049.3

LiPC =-514T/C CT 256 (31.8) 250 (38.5) .03 FONT Gl 924rg AG 337 (42.3) 279425 =90
T 42 (5.2) 31(4.8) GG 66 (8.3) 548.2)
AG 29(3.7 17 (2.6) CC 464 (57.9) 386(55.9

LPL AspSAsn GG 765 (883 B84 (974 .28 FONZ Cys311Ser CG 208 (37.2) 251(38.1) .50
GG 0 o] GG 40 (5.0) 41106.2)
Al 3687 (48.9) 2B3(43.2 CC 837 (79.2) 492759

LAPT Thra26iThr - AG 330 (42.2) 302 (46.1) KRl PFARG Aled 2Pro CG 158 (19.8) 145(22.4) 22
GG 85(10.9) 70100 GG 8(1.0 1101.7)




Mo, (Fa) Mo, (%)

I 1 2-Tailed I 1 2-Tailed
Gene Variant Genotype Cases Controls P Valus Gene Variant Genotype Cases Controls P Value

[l 12 (1.9 21 (3.3) Al el {Fe.3 SO7F TS

FrEss — TR G 202 (25.5) 174 (27 1) A7 THEST Aon7O0Ser A 177 (22,00 138 (20.7) |
GG EVE (F2e) 447 (89.6) GG 14 (1.7) 14 (2.1}
Co S5 8.2 38 (5.8) GG T4 (9.4) B3 5.0

RECOQLZ2 Argl 367 Cys CT 326 (40.5) 230 (38.7) 03 THBESZ I'UTR TAGE &T 200318 251 (38.4) A20A
1T 12 (81.2) 375 (57.89) TT AG6 (5900 370 (58.6)
o 740 (1.2 811 (229 [ 49 (5.1} 40 {6.1)

SELE Leus54Phe OT S3 (7.8 47 (7.4} A7 THBSA Ala3B87Pro CG 288 (33,4 229 (34.8) 85
1T 2.2 L GG 486 (60.5) 389 (59.1)
Ay oh8 B2 528 B0.4) A 187 (23.3) 159 (24.5

SELE Serl128Arg Al 137 (17.1) 123 (18.7) 71 THPO ALT13G A 374 {48.6) 324(49.4) 30
o F (R 5 (0.9) LETE] 241 {300 ATI(2E6.4)
Al 45 @02 530 B0.8) Al Foz2 |87 579384

SELP Thri1sFro A 150 (18.6) 124 (18.9) 22 TLR4 Gty 2994550 AG 28 (11.1) TG (11.6) B9
L 2 1.1) Z2{0.3) LE1E ] 1 (0.1) 0
Al THE (259 825 (950 Al 17 (2.1) 14 (2.2)

TFH “ValZed et Al 32 (4.1) 33 (5.0 A5 T —308EA A 189 (23.5) 1786 (27.2 27
GG O O GG 597 (743 457 (F0.G)
Al am (g8 838 (299.9) Al T84 (97.00  GET (25.4)

THED —33GE A Al S (0.4 1 {0.2) B3 THWFREFTA  Argg2GiIn A 24 (3.0 B0 (4.8) A3
GG O O GG 0 0
Al To4 (Q8.8) B52 (G8.9) FHardy-Wainberg ecuilbrium deviation in controls, P 05 {n= 3).

THEBD Ala2sThr AG 1114 Q. G4 Iiglgﬁ:'vlﬂljlﬂlﬁ ecuilibrium dexiation in casee, P05 0= 5).
GG i i G001 iIn =20
Co 531 EB7.0 433 (B5.9

THED Alad5E\Val T 237 (29.49) 20535 (3.9 .21
1T 24 (3.0 21 (3.2)










Genetics

Repeated Replication and a Prospective Meta-Analysis of
the Association Between Chromosome 9p21.3 and
Coronary Artery Disease

{(Circulation, 2008:117:1675-1684.)
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Table 4. Allelic Effect of the rs1333049-C Allele According to the Haplotypic Backgrounds
Derived From rs7044859, rs1292136, and rs7865618

Haplotypic Background

Study

TTA

TTG

ACA

GerMIFS |l

UK MI study

Left Main Disease study
MONICA/KORA study

PopGen

Test for homogeneity across studies
Pooled OR (95% Cl)

0.91 (0.51-1.65
0.72 (0.39-1.34

1.58 (0.92-2.73
0.96 (0.55-1.69
0.36
0.99 (0.76-1.30)
0.94

( )
( )
0.79 (0.38-1.63)
( )
( )

1.05 (0.73-1.50)

1.31 (0.93-1.85)

0.93 (0.61-1.42)

1.20 (0.82-1.75)

1.12 (0.84-1.48)
0.78

1.12 (0.96-1.31)
0.14

1.35 (1.03-1.76)
1.37 (1.05-1.79)
1.31 (0.89-1.92)
1.27 (0.96-1.68)
1.73 (1.39-2.16)
0.39
1.44 (1.27-1.62)
4.08<107*

Allelic OR (95% Cl) associated with the rs1333049-C allele according to the 3 haplotypic backgrounds by which
it was carried: TTA-, TTG-, and ACA-. These backgrounds are composed of the alleles at the rs7044859 (T/A),

rs1292136 (C/T), and rs7865618 (A/G) SNPs.













Rischio relativo: rapporto tra la frequenza
di una malattia multifattoriale in un
consanguineo della persona affetta e la
frequenza della stessa malattia nella

popolazione generale.

_ frequenza dellamalattia nei consanguinei di grado r della persona affetta
' frequenza della malattia nella popolazione generale

A

r = grado di consanguineita
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Donald et al., 2004



No. (%) No. (%)

Variant Genotype m‘ Variant Genotype 'ml
CC 191 (24.8) 1B2(28.3) [ae] 530 (68.2) 456 (70.0)
—A7TCT GT 396 (51.00 319 (49.5) 27 ZCLTT Thr23Alat 239(30.3) 7B (273
L 180 (24.4) 143222 12(1.5) 17(2.6)
AR 658.2 46 (7.1) 7(0.9) 5(0.9)
Lys2194rg 311(30.3) 263 (40.6 B CRZ2 Walgdlle 116 (144  89(12.6
416 (52.5) 338 (52.2) 881 (B4.7) 581 (B5.5)
233 (30.00 185 (28.8) 831 (78.4 540 (82.4)
388 (50.1) 329 (50.9) . GRS ) 162 (20.1) 108 (16.5)
154 (19.8) 132 (20.4) 12(1.5) 7(14)
456 (B0.7) 419 (64.9) ¥ 204 (25.4) 193 (29.5)
Giy460Tr 289 (35.8) 197 (30.5) . —158CT 395 (49,2 306 (46.8)
26 (3.5) 30 (4.6) 204 (25.4)  155(23.7)
¢ 266 (34.5) 217 (34.8) 168 (20.9) 135 (20.6)
Glu27GInt 3 358 (48.5) 264423 . K Intront Giéa G 387 (48.1) 297 (45.3)
146 (19.00 143 (22.9) GG 250 (3141224 (344
789(97.8) @52(98.9 AA 205 (25.61 171 (26.4)
lle1 B4Thr 18128 7{1A) . i G 400 (49.5) 208 (46.1)
0 [} o 197 (24.61__178 (27.5)
128 (18.3) 100153 231 (29.8) 181 (28.1)
Giy16ArR 348 (44.3) 294 (44.8) A7 Wali 58Mett 358 (48.1) 321 (49.8)
309 (30.4) 262 (39.9) 187 (24.1) 143 (22.2)
610.7) 1(0.2) o 490 (51.1) 353 (52.6)
ArgBdTr 111 (1380  99(15.1) A lle24anal 336 (4.5 254 (38.6)
B887 (B5.4) 557 (B4.8) 56 (7.0) 51(7.8)
143(17.8) 107 (16.5) 18 (2.3) 13(2.0)
Thr23sMet 387 (48.3) 340 (52.6) .27 Thr280Meat 223 (27.7)  195(29.8)
272(33.8) 200 (30.9) 565 (T0.1) 447 (68.2)
388 (48.1) 332 (50.8) o 1683 (20.61 109 (16.6)
3309 (42.4) 262 (40.1) B YPT1B2  —344T/Ct 352 (44.6) 319(48.6
7919.8) 50 (2.2) 275 (34.8) 229(34.9)
50 (8.5 41 (5.8) 708 (92.7) 588 (20.6)
ALOXBAP ] 7340(93.5) 681(94.2) FYP2C! Leu3sglle G 56 (7.3) 58 (9.4)
MA MA o 0 Q
1240(15.9) 122(17.4 o 589 B0.0 491 (79.8)
ALOXBAP 854 B4.1) 584826 FYP2C! Cys1444rg*T 147 (20,00 124(20.2)
MA MA 0 ]
23 (3.0) 25 (3.8) 800 (74.3) 488 75.7)
219 (28.3) 175 (26.9) K GIn21Lys G 192 (23.8) 149 (22.6)
532 (B8.7) 450 (689.2) o 15(1.9) 11017
1(0A) 0 o 145 (18.00 143 (21.8)
—TEGEA 1001.3) 5(0.8) E — AT/ 421 (52.3) 326 (48.7)
784(98.8) G38(99.2) 239 (28.7) 187 (28.5)
20 (3.6) 15(2.3) o 459 (58.00 371 (56.6)
Argl 58 Cys 209 (28.1) 154(23.5 . 12 / 283 (35.8) 241 (36.7)
562 (7O.3) 487 (74.2) 49 [8.2) 44B.7)
194 (24.2) 177 (27.3) 443 (56.8) 354 (55.8)
403 (50.2) 327 (50.5) J Wal34leu 206 (37.91 247 (39.0)
206 (25.7) 144 (222 4 (B.3) 33(5.2)
263 (32.8) 221 (33.6) 1(04) 1({0.2)
394 (49.1) 335 (50.9 A y G202104 2329 20(3.0)
145 (18.1) 102 (15.5 TB3(97.00 635(26.8)




MNo. (%) Mao. (%)
2-Tailed 2-Tailed
Gene Varant  Genotype  Cases Controls P Value Gene Variant Genotype Cases  Controls P Value

AA 1(0.1) 1(0.2) AA 3094 (49.1) 282 (429)

B Argb0eGIn - AG 36 (4.5) 3147 .85 LTA AZE2G AG 327 (40.8) 299(45.85) .08
GG TEQ(95.4) @23(954) GG 81101 7818
AA 16 (2.09 6 (0.5) AA 80 {(10.09 T8 {11.6)

F7 Arg3b3Ging  AG 148 (18.7) 128(18.6) .22 LTA Thr2gasn AC 331 (.4 2970453 .07
GG 629 (79.3) 522(79.85 CC 380 (48.6) ZBOMEZT)
AA 24(3.00 2640 AR 308(38.3 257 (39.1)

FGB —455A/G AG 247 T} 229(35.3) .08 MGP Thra3ala AG 3744650 294(44.7) 79
GG 533 (08.3) 394 (60.7) GG 123 (153 106(16.1)
CC 401 (50.8) 311 (47.5) Al 110{(13.8 95(14.5

GJlA4 C1019T CT 33305 272(1.5) A7 MGP —-TAG AG 368 (45.7) 288 (43.8) AT
T 78 (9.8) T2011.0 GG 328 (40.7) 2741417
CC 13(1.7) 8(1.2) oD 194 (24.7) AT6(28.4)

GPTBA —5T/C CT 168 (21.8) 138 (21.1) 75 MMP3 inciel ]l 386 (49.1) 294(47.5) 27
T 597 7&.7) 509F7.0 Il 206 (262 149 (24.1)
Al THE (84.1) 808 (82.7) CC 350 (44.4) 272(41.3)

GRL Asn3G3Ser  AG 47 (5.9 48 (7.3) .29 MTHFR Alazzaval CT 341 (43,00 220 (48.6) .08
GG 0 o] T 102 (128 860100
Al 3(0.4 1(0.2) GG 449 (55.8) 371 (56.5)

HFE Cys282Tyr  AG 96 (12.00 83(12.6) o] MTP —493G&/T GT 297 (38.9) 237 (36.1) .85
GG TO3@7.7) 5741872 T 59 (7.3) 49 (7.8)
CC 286 (385 2754200 Al 520 (66.0) 423 (65.7)

HTR2A Ser102Ser*  CT 363 (46.4) 278 (42.4) A1 MTR Aspa 8Gly AG 239 (29.8) 190 (28.5) .88
T 134 (17.1) 102 (15.8) GG 34 (4.2) 31 (4.8)
Al 270 (3400 195 (30.3 CC 22 (2.8) 15(2.3)

TCAMT LysdB9GIL AG A79 (477 329 (51.00 .30 NFPRA TerzaArgArg  CT 190 (23.8) 159 (24.7) 83
GG 145 (18.31 121 (18.8) T BRI (733 471 (73.00
CC 350 (47.7) 280 (44.5 CC &40 (80.8) 543 (83.7)

LB —51CT CT 311 (d41.4) 202 (44.9) .40 OLRT Lys187AsN CG 146 (18.20 106 (15.9 2B
T 82 (10.9) 69 (10.6) GG 801.0) 31{0.5)
CC 142 (17.8) 106 (16.1) CC 347 (47.00 288 (44.0)

L& —174GEC CG 286 (4800 319(48.5) 73 P22-PHOX HIsT2Tyr§ CT 271(38.7) 293 (44.7) 002
GG 277 (3440 233(35.4) T 121 (16.4) T4i(11.3)
Al 304 310.8) oD 240 (30.9) 206 (30.9

RST Argeiicly AG 84 (10.8) 69 (10.9) .28 PAIT inckl ]l 348 (49,4 4479 N
GG 704 BO.0) 562 (BA.6) Il 159 (19.7) 139{21.3
Al 123(15.3) 108 (16.4 CC 187 (2331 155 (23.68)

TGAZ2 FheB07Pha  AG 204 (48.9) 298 (45.4) A0 PECAMT Leud2aval CG 395 (49.1) 3H247.6 .82
GG 288 (35.8) 251(38.2 GG 222(27.8) 189(28.8)
CC 20 (2.5) 14(2.2) Al 200(25.00 183(25.5

MEB3 =33Pro CT 188 (23.68) 182 (28.3) A2 FECAMT Sarb63Asn AG 386 (48.3) 32488 .82
1T 588 (73.9) 446 (69.5) GG 2914 (26.8) 185(25.8)
CC 506 (62.9) 359 (56.8) Al 306 (40.6) 324049.3)

LpPC —514T/C CT 256 (31.8) 250 (38.5) 03 FONT GInl924g AG 337 (422 EZTodz5 =99
1T 42 (5.2 31 (4.8) GG 66 (8.3) 548.2)
AG 29 (3.7) 17 (2.8) CC 464 (67.9) 385 (55.6

LR AspSAsn GG 765 (983 84974 29 FONZ Cys3118er CG 298 [(37.2) 251(38.1) B0
GG 0 (8] GG 40 (5.0) 49 (6.2)
Al 257 (48.49) 283 (43.3 CC B37 (79.2) 482 (759

LRPT Thr3261Thr  AG 330 (42.2) 302 (46.1) e PRARG Alat12Pro CG 159 (19.8) 145(22.4) 22
GG 85 (10.9) 70(10.7) GG 801.0) 1101.7)




Il CETP e coinvolto nel metabolismo dei
lipidi, mediando lo scambio di lipidi tra
lipoproteine mediante il trasferimento di
esteri del colesterolo dalle HDL alle
lipoproteine ricche di trigliceridi, con
conseguente riduzione dei livelli di
HDL. Il polimorfismo dell'introne 1 del
gene CETP G279A aumenta le
concentrazioni del CETP e riduce |
livelli di HDL a favore di LDL e VLDL.




Females

{ /o)
AU WA 2 TAH

=]

{7/ o)
DML U > I




Human Case-Control Study

Controls

AA Aa aa AA Aa aa
VR 200 200 O /I 200
100 200 100 gDy 0 400 O gy
100 100 O iy

200 400 200 E:Jd¢ 200 400 200 K¢













Causa principale di cecita nella
popolazione al di sopra dei 50’anni di eta,
nel paesi sviluppati

8 milioni di affetti in USA,;
14 milioni previsti nel 2020;
Ereditabilita : oltre il 71%




heterozygous
homozygous 3-1. Jager at al., NEJM, 2008

heterozygous
homozygous

Authors AME Control

Genotype N Genotype ) (95% CI) ) (95% C

T

T TC

Conlev (37)
Edwards (38)
Hageman (39)
Klemn (40)
Magnusson (41)
Rivera (44)
Soumed (42)
ZLareparsi (43)

Pooled OR

A (95% CT)

22
25
192
14
264
199
30
nh

54 40
21 83
181 169
17 25
613

475

33

136

5.32, X

2.70, 7.65
3.82,7.7¢
2.80, 25.7
3.28,5.2
5.14, 8.7

3.07,15.21
7.05, 19.1¢

4.25,9.48

0.50(034, 0.71)

9.27

5

31
q‘
225
A6

'..I.’Jl. 3.57
2.15,4.23

1.96, 3.30

Thakkinstian et al.,

2006
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INNOVATIVE
MEDICINES
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Right Medicine
Right Patient
Right Disease
Right Time
Right Dose

Right Response




L’FDA ha finora identificato 28 “valid
genomic biomarkers in the context of
approved drug labels”

Il test genomico e “ " per la
sommistrazione di 4 farmaci

Il test genomico e “ " per

Per 14 farmaci sono contenute
Informazioni




Trastuzumab®

Cetuximab®

Maraviroc




Irinotecan®




Warfarin

Warfarin

Warfarin




Rasburicase

Valproic acid

Azathioprine

Carbamazepine




M European Medicines Agency
Evaluation of Medicines for Human Use

London, 24 January 2008
Doc.Ref. EMEA/CHMP/37314/2008

COMMITTEE FOR MEDICINAL PRODUCTS FOR HUM AN USE
POST-AUTHORISATION SUMMARY OF POSITIVE OPINION™
for
ZIAGEN

International Non-proprietary Name (INN): Abacavir Sulfate

On 24 Janvary 2008 the Comumittee for Medicinal Products for Human Use (CHMP) adopted a
positive opinion to recommend the variation to the terms of the marketing authorisation for the
medicinal product Ziagen. The Marketing Authorisation Holder for this medicinal product is Glaxo

Group Limited.

The CHMP adopted a change to the indication as follows:

“Before initiating freatinent with abacavir, screening for carviage of the HLA-B*5701 allele should be
performed in any HIV-infected patient, irrespective of racial origin. Abacavir should not be used in
patients known to carry the HLA-B*5701 allele, unless no other therapeutic option is available in
these patients, based on the treafinent historyv and resistance testing.”




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

HLA-B*5701 Screening for Hypersensitivity
to Abacavir

Table 2. Incidence of Hypersensitivity Reaction to Abacavir.*

Prospective Odds Ratio
Hypersensitivity Reaction Screening Control (95% Cl)* P Value

no. of patients/total no. (%)
Clinically diagnosed

Total population that could be evaluated 27/803 (3.4) 66/847 (7.8) 0.40 (0.25-0.62)  P<0.001

White subgroup 24679 (3.5) 61/718 (8.5)  0.38 (0.23-0.62)  P<0.001
Immunologically confirmed

Total population that could be evaluated 0/802 23 /842 (2.7) 0.03 (0.00-0.18)  P<0.001

White subgroup 0/679 22/713 (3.1) 0.03 (0.00-0.19)  P<0.001

M EMGL) MED 358;6 WWW.NEJM.ORG FEBRUARY 7, 2008



Combinazione di sintomi comunemente
riportati con ipersensibilita (n=1,306)

M 3 or 4 symptoms

14%
1% M Rash and fever only

3%
2% m Fever and Gl only
3% M—

7 m Skin and Gl only

B Skin and constitution only
13%

M Respiratory

Sintomi multipli sono tipicamente m Other
presenti nella maggioranza dei casi di
ipersensibilita

Hetherington SV. 2nd International Symposium on Mechanisms,

Models and Predictions of Idiosyncratic Drug Toxicity. 11-13 June 2001.




Stevens—Johnson Syndrome

carbamazepine (CBZ), lamotrigine (LTG), phenobarbital (PHB),
phenytoin (PHT), or valproic acid (VPA)




Abacavir Skin Patch Testing

“ Immune cell-mediated reaction

“ Research tool used to identify
patients with immune-mediated
abacavir HSR

Adhesive surface ,—» ﬁ

Petrolatum control __.© @_ 1% abacavir
Excipient control |, @ @_ 10% abacavir

Phillips et al. AIDS 2002 and 2005
Phillips et al. IAS 2007 Abstract MOPEBO0O1




SPT-Pos SPT-Neg
(n=47) (n=148)
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Screening Implications

White
n =100

HLA-B*5701 test HLA-B*5701 test
| |

2 6
Positive Positive

Example shown is based upon PPV derived from PREDICT-1 and SHAPE data.



Screening Implications

White
n =100

HLA-B*5701 test HLA-B*5701 test
| |
08 94
Negative Negative
If treated with ABC If treated with ABC
No ABC HSR No ABC HSR
n=1 n=2

Example shown is based upon PPV derived from PREDICT-1 and SHAPE data.
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us
Caucasian
~8%
US Asian
~1%

us
African-
American
~2.5%

us
Hispanic
~2%

HLA-B*5701 carriage frequency

W. EUROPE 5-7%
MIDDLE EAST 1-2%

(NB 5-7% Ashkenazi Jews)

MEDITERRANEAN |
1-2%

~8%
w INDIA 5-20%
/% Vi i CHINA 0%
é (NB 2.5% N.E.
}\ \ provinces)
TNRG \ JAPAN 0%
[ [T Yy
[ \ | Y L] | T~ THAILAND
X117 \ BN W] 4-10%¢
A /]
/1777 (1777 SANUTZ] AUSTRALIA
\[//// 4 [/ NAWLVHTT/ ~8%
S AMERICAN *THAILAND B*57 carriage:
: _ Urban Bangkok 3.6%
Caucasian S%s;rg;\an Thai Dai Lue (NE Thai) ~11%
5-7% <19 Southern Thai Muslim 3%
0

Nolan et al, J HIV Ther 2003; 8(2):36-41



(515-450 circa aC).

[...] Essendo ingenerato e anche imperituro,
tutt’intero, unico, immobile e senza fine.
Non mai era ne sara, percheé e ora tutt'insieme,
uno, continuo. Difatti quale origine gli vuoi cercare?
Come e donde il suo nascere? Dal non essere non ti permettero
ne
di dirlo né di pensarlo. Infatti non si puo né dire né pensare
cio che non e.
(Parmenide, | presocratici. Testimonianze e frammenti,)




“Nessun uomo puo
bagnarsi nello stesso

flume per due volte,
perché né ['uomo né le
acque del flume sono gl
stessl”.



__ANATOMY OF DNA

CORE BIOLOGY FUNCTION GENES

NO NEED FOR GREAT VARIABILITY

BLOCKED REGIONS



AACGTTCG TTGCAAGC
TTGCAAGC AACGTTCG

AACGTTCG TTGCAAGC

-

A B8 [ _C |
A A | A B B B Cc B
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October, 2006

¢ Mammalian ultraconserved elements are strongly
: depleted among segmental duplications and copy
: number variants

¢ Adnan Derti'™, Frederick P Roth'%, George M Church®? & C-ting Wu®

...ultraconserved elements (UCEs) are
believed to be Important for functions

Involving DNA binding, RNA processing
and the regulation of transcription and
development.
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50-FISH and MAPH

RFLP and PCR

Real-time guantitative PCR

Reaktime PCR

Quantitative PCR

PFGE and Soulhern blolling

PCR and S5CP

MAPH, PFGE, Southern blotting, restriction digest
Genotyping and PCR

Densilamelric analysis

CGH and FISH

Array CGH and quantitative FISH

MLPA

Genolyping and PFGE

Compulational mapping

Braakpoint clonad

Southern blotting

PCR

FISZH and FFGE

FISH

Computational fosmid end mapping and sequencing, PCR
Array CGH and FISH

Mull genolypes, Hardy-Weinberg

Null genotypes, Mendelian inconsistencies, Hardy-Weinberg
Mendelian inconsistencies, Hardy-Weainberg
Intensities from aligonuclectide arrays

Mull genalypes, Mendelian inconsistencies
Compulational fosmid end mapping and seguencing
ROMA

Null genotypes

Compulational fosmid and mapping

Nlumina Infinivm Human-1 and HumanMap3 00 BeadChips
Mendelian inconsistencies

WGTP CGH array

Alfymetrix S00K SNP mapping array

Resequencing trace mapping

Brray CGH

|
0 500

I
1000

CNV Number

|
1500




v’ process more than 30 drugs (antiarrhytmics, antihypertensives, beta-blockers)

v’ 737 caucasian individuals

v'5.1% with deletion [CYP2D6*5]

v'7.2% with duplication [CYP2D6 2x]

[Ledesma et al.,2005]




[Gonzalez et al.,2005]
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v" low copy number and HIV susceptibility




e Sicurezza
— TPMT (6-MP, azathioprine)
— UGT1A1 (irinotecano)
— CYP2C9/VKORCI1 (warfarina)

— CYP2D6 (Strattera)

o Efficacia
EGFR status (Erbitux, Tarceva)
Her2/neu status (Herceptin)
Philadelphia chromosome ~ Bcr-abl (Gleevec)
C-kit (Gleevec)




e Sicurezza
— Kim1l ~ preclinical (nephrotoxicity)

— Gene panels used for preclinical safety
evaluation

e Efficacia

— EGFR mutations (lressa)
— CYP2D6 (Tamoxifen)

— OncotypeDx gene panel (radiation
therapy)




Genome Medical Futures
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«Tutti sanno che una cosa e
Impossibile da realizzare
finche arriva
sprovveduto che non lo sa e &

la Inventa»
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[Richard Westall,1812]




» 3,213,401 sostituzioni;
e 53,823 variazioni (2-200 bp);
e 292,102 delezioni/inserzioni;




Table 13. Genotypes for Some Trais in the Hufel Domor
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Table 13. Continusad.
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