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What is ,Omics‘?

Neologism ‘omics’ informally refers to a field of study

ending in -omics, such as genomics or proteomics.

All constituents considered collectively
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What is Systems Biology?
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23andMe’s mission is to be the world’s trusted source of personal genetic information.
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67% of us have a family history of cancer
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Allele frequencies and effect sizes of genetic
variants in human diseases - GWAS
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Sample size/power in GWAS
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GWAS and CKD
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Systems biology of kidney injury

Laser Capture

Microdissection

DNA uantitative Data
Of Donor Kidneys Q
Microarrays PCR Mining
Anpriiion MALI)
2]

' Iy - — l
e i A e i

AN

X 7
WE 7 7
ﬁf/wfﬁ%%

P A

Target Gen In vitro

Antisense

In vivo

Definition Nucleotide POC POC
Design &
Synthese

R.0.10/33

MEDICAL
UNIVERSITY
VIENNA

m

- ‘
?(?ff tlisadethinen Ling



Glomeruli isolated from live and deceased donor kidney
biopsies
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Transcripts are specific for deceased and live donor

kKidney compartments
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Unsupervised Cluster Analysis of Donor Kidney

Biopsies
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Histogenomics of deceased donor kidneys (n=82)
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Systems Biology and omicsNET

Gene Expression Patterns
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omicsNET — Example — IRI/ARF

Inflammation networks in cadaveric donor organs

. Inflammation/immunity/defense
. differentially regulated

. cortisone targets
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Inflammation in Deceased Donor Kidney Biopsies

DGF PGF
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A Multicenter Double-Blinded RCT of Deceased Organ
Donor Pre-Treatment with Corticosteroids for the
Prevention of Postischemic Acute Renal Allograft Failure

Current Controlled Trials Registration #:
ISRCTN78828338

Sponsor: FWF P15679, €350k 3yrs

Kainz A et al. Ann Int Medicine 2010




Sample size estimation

Sample size graphs for dichotomous outcomes Farameter definitions
Wwhat should be on the X axis? | J
| Event rate
control group =24%

# axis range (prob of exposure in cases) |

¥ axis range (sample size) | |
Clear
Ch th _—
o |05 2 |24 Changs these Cpmputed sample
curves. Copy Save size to half event rate :
e |_B 21 |
;o1 Plot | Print Back
200
176
@ 160 /
% 120 A
= /
(0] .
o 80 Donor sample size
40 - N*=N(1/1-LFU/NU) =
2
0 =176(1/.92) =207
0.00 0.05 010 0.15 0.20 0.25 0.30
Frobability of the event in experimental group

12%

UNIVERSITY

MEDICAL __5'?“ s s
R.0.19/33 Ann Intern Med. 2010;153:222-230 g Syt imeinen Line




Randomized donors n = 311 }
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Demography of the 274 donors & 458 recipients

Variable Steraid Placebo p-value
Number of danars 137 137 na

Dgpnorage (vears) 471 (151 43.5 (14.0) 0.452
Conor sex (fim) B2/74 577G 0.552
Last creatining of donor (mag/dl} 089 (029 090 (039 0.840
Vasoprassors Used (nfy) 22114 12121 0.078
Multiargan donors (ndy) 106/20 94/39 0173
Mumber of recipisnts 239 219 na

Recipient ags (years) 496 (14.4) 492 (13.9) 0.753
Recipient sex (f/m) T TT4z2 0465
Transplant number (1/2/3/4/5) 204/23/8/21 194/21/4/0/0 0.505%
Gold ischemic time (hours) 16.9 (13.4) 16.9 (152) 0995
FRA latest (%) 6 {17 4 (12} 017z
sum of HLA mismatches 3 N 3 0.378
Immunosuppression (CHIelse) 22315 20514 0.9a9
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Steroid treatment suppressed inflammation
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Immunity response, Transcription & Signaling
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Primary study end point - DGF

Steroids Placebo p-value
% Pts requiring dialysis
during the first 7 days 65/13/2.2 63/12/29 0.700

(0/1/>1)

Number of dialysis during the

154/32/18/28/2/4 137/27/27/18/8/2 |0.115
first 7 days (0/1/2/3/4/5)
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Creatinine Trajectories
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MIRNA regulation of kidney injury (FWF P21436 -
€250k 2010-2012)

0»0 - '
.oo \e .‘

~ fBAlgl_:_F 11 200x

"”*'5

DICER

code for a complex cellular phenotype by silencing of target mMRNAs
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graft function — several target genes (mMiRANDA)

Differential regulation of miRNAs in delayed
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Antisense DNA/sIRNA
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Antisense DNA/sIRNA
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Antisense DNA/sIRNA
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