Translational Research on the Curative
Therapy of Acute Promyelocytic Leukemia

Zhu CHEN

Shanghai Institute of Hematology, Ruijin Hospital
Affiliated to Shanghai Jiao Tong University School of
Medicine

September 24, 2017, Rome




m Severe bleeding syndrome, often deteriorated by CT
m Incidence of APL is constant over human lifespan, suggesting one

Clinical Features of APL

M3 subtype of acute myeloid leukemia (AML); 10-15% of AML

cases (high frequency in Latinos from Europe or S/C America;
19% in Chinese) ; once the most malignant form of acute leukemia

Chemotherapy (CT) lead to CR in 70% cases, with median survival
of 1-2 years.

rate-limiting mutation: Translocation t(15;17)(q22;q921)
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Objectives set by SIH in 1980:
Identify factors promoting leukemia cell differentiation;
Explore treatment of leukemia with regulatory mechanisms




A Turning Point in the Treatment of APL:

Application of All-trans Retinoic Acid (ATRA)
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all-trans retinoic acid 13-cis retinoic acid 9-cis retinoic acid 9,13 di-cis retinoic acid
days after ATRA administration (orally)
30 (BM) 30 (PB)

The flrst cllnlcal trial from Shanghai: CR achieved in 23/24 cases.
Significantly reduced coagulopathy during remission induction.

Bedside to Bench translation: cloning of fusion genes in APL
including PML-RARao and variant fusions such as PLZF-RARG.




PML-RARa and PLZF-RARa Fusions in

Acute Promyelocytic Leukemia

RINGIB1 le Coiled-coil - B C D E F  PML-RARq
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> Clinical relevance:

m t(15;17)(g22;921) APL with PML-RARa«: response to ATRA in
overwhelming majority of patients

= t(11;17)(923;921) APL with PLZF-RARa: resistance to ATRA
> Leukemogenesis

m Both PML-RARa and PLZF-RAR« are leukemogenic in
transgenic mice




Mechanisms Underlying Molecular Pathogenesis of APL and

Its Response to ATRA
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PML-RARao degradation via proteosome pathway upon ATRA binding




Challenges of ATRA Treatment for APL

2 Retinoic acid syndrome (RAS) in 5-20% of cases

Measures: ATRA at 25mg/m2; chemotherapy in the presence
of hyperleukocytosis; careful use of dexamethasone
? Resistance to ATRA after long time use in most cases

m Catabolism of drug or decreased delivery to nucleus

m Appearance or selection of mutations in PML-RARGq,
especially in the LBD of RARa; additional cytogenetic and
genetic abnormalities along with leukemia clonal evolution

= Inability of ATRA with conventional formulation to eliminate
leukemia-initiating cells in most cases

Measures: incorporation of chemotherapy




Long-term Survival of APL Patients with ATRA—CT / ATRA+CT

Hu et al 1999
Tallman etal 2002 350
Sanz et al 2008 560
122
Adeés et al 2010
184
Sanz et al 2010 402

Lo-Coco etal 2010 445
Avvisatietal 2011 761
Burnett et al 2013 142

A—DA
A—DA
A+IDA
A—DA
A+DA
A+IDA
A+IDA
A+IDA
A+ADE

Hu et al. Int J Hematol. 1999; 70: 248-60.
Tallman et al. Blood. 2002; 100: 4298-4302.
Sanz et al. Blood. 2008; 112: 3130-3134.
Adés et al. Blood. 2010; 115: 1690-6.

T T A TS

52.5(5Y) RFS 34(5Y)
69(5Y) 69(5Y)

82(5Y) 84(5Y)

81.8(10Y) EFS 64.4(10Y)
85(10Y) EFS 76.3(10Y)
89(4Y) 90(4Y)

87(6Y) 86(6Y)

76.5(12Y)  70.8(12Y) CR 94.3%
84(5Y) 81(5Y) CR 93%

Sanz et al. Blood. 2010; 115: 5137-46.
Lo-Coco et al. Blood. 2010; 116: 3171-9.
Avvisati et al. Blood. 2011; 117: 4716-25.
Burnett et al. Leukemia. 2013; 27: 843-851.




Arsenic (As) : a Brief Introduction

2 Challenge: relapse in 30-50% APL patients after long
time exposure to ATRA/CT

Arsenic: the 33 element in the periodic table; inorganic or
organic forms

> Arsenic can be used as a drug

Hippocrates (460-370 BC) used reaigar and orpiment
pastes to treat ulcers

2 GE Hong (284-364) recorded that arsenic in realgar could
be used as disinfector. SUN Simiao (581-682) used arsenic
pills to treat periodic fever or malaria. LI Shizhen
(1518-1593) used arsenic to treat many diseases

Arsenic trioxide (ATO) was used to treat chronic myeloid
leukemia (CML) but was discarded in 1930s

> Work of Ting-Dong Zhang et al in 1970s-1980s: | N
Treatment of myeloid leukemia with ATO and mercury GE Hong

Hippocrates




A Working Model for Arsenic Triggered Degradation

of PML-RARa and PML

Early study of ATO effect on APL cells: Apoptosis or cell differentiation in a dose-
dependent manner; Dose/time-dependent PML-RAR«o degradation

Molecular mechanism of ATO-induced PML-RARa degradation

B1

B2

cC

PML-RARa Arsenic binding and SUMOvylation and Proteasomal
RBCC domain PML-RARa oligomerization ubiquitination of PML-RARo degredation

€ Cysteine W Arsenic [ Oligomerization UbcS @ SUMO @ Ubiquitin
Zhang et al. Science. 2010; 328:240-3. Jeanne et al. Cancer Cell. 2010; 18:88-98.




ATO in Relapsed/refractory APL

Differentiation Other side effects of ATO
syndrome in a few - Low degree liver dysfunction;
cases * Prolongation of Q-T interval on ECG;

« Gastrointestinal symptoms;
« SKkin reaction;

Measure: adding of CT = Measures: reduction of doses or
temporary withdraw of drug




ATO+ATRA in Relapsed/refractory APL

m SIH conducted controlled study with pure ATO and achieved CR in 40/47
(85%) relapsed APL patients, including 5/5 (100%) relapsed APL with
ATO+ATRA, and 8/11 (73%) newly diagnosed APL patients

Table 2. Efficacy of As,0; Treatment in APL

Case CR Days to CR

Group Treatment Numbers (%) (Medium)
Newly As,0O; 7 6 (85.7%) 30 to 36 (35)
diagnosed As,0; + Chemo 4 2 (50.0%) 36 to 36 (36)

patients

Relapsed As,0O; 31 26 (83.9%) 17 to 76 (30)
patients As,O; + Chemo 11 9(81.8%) 25to 63 (35)
As,0O; + ATRA 5 5(100.0%) 19 to 46 (39)

Molecular remission induced by ATO is more durable than that
achieved by ATRA in newly diagnosed patients
Niu et al. Blood. 1999; 94: 3315-3324.




Mice alive & treatment ATRA+ATO
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Synergistic Effects of

_ : 41 Lallemand-Breitenbach et al. J
ATRA and ATO: Animal Exp Med, 1999, 189: 1043-52
Studies

_ ” ATRA
Vehicle "]

>
Jing et al. Blood, 2001;97:264-9. ATO I
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Table 1. Effects of combined or sequential use of As,03; and ATRA on survival

time of SCID mouse—-NB4 cell ascites model

Protocol Sample Mean survival % Prolongation
No. No. (d = SD) compared with control
A Vehicle 15 212 +16
B ATRA 15 296 = 3.5 39.9%*
C ATO 9 28.6 = 3.1 35.2%*
D ATRA+ATO 11 36.4 = 5.1 71.9%*
E ATO+ATRA 12 385 +48 81.9%*




ATRA+ATO Combination Therapy in Newly Diagnosed APL
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Kaplan-Meier DFS survival curves.

Shen et al. PNAS. 2004, 101(15): 5328-35.




Long-term Efficacy of ATRA+ATO: Synergistic Targeting of PML-

RARa in Newly Diagnosed APL

1.07

ATRA+ATO (n=535) 110 ATRA+ATO (n=504)

0.8 0.84

ATRA->ATO (n=73)

S
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s 067 [ Ll S 067
> | I 1 " -
@ o
Té 0.4+ E 0.4
3
ATRA+ATO vs. ATRA-ATO: a ATRA+ATO vs. ATRA—ATO:
0 HR=0.247, 95% Cl 0.160-0.383; 0- HR=0.254, 95% Cl 0.144-0.447;
p<0.001 p<0.001
0.0 0.0
0 .(IJO 50?00 1 0(;.00 1 5[;.00 20[;.00 O.E)U 50700 1 0[;.00 1 5[;.00 20[;.00
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Shen, et al. EBioMedicine. 2015; 2: 563-571.




Long-term Follow-up of ATRA+ATO Based

Treatment for APL

Powell et al 2010 (3Y) 244 ATRA+ATO+CT

Shen et al 2015 (5Y) 535 ATRA+ATO+CT 92.9 Low: 96.3
Intermed:93.4
High: 87.8

Burnett et al 2015 (4Y) 116 vs ATRA+ATO+GO 91vs

119 ATRA+IDA 70

lland et al 2015 (5Y) 124 ATRA+ATO+IDA 95

Zhu et al 2015 (10Y) 217 ATRA+ATO+CT 87.0 Non-high: 90.6
High: 73.1

Platzbecker et 2017 (4Y) 127 vs  ATRA+ATO vs 97.3 vs Low and

al 136 ATRA+IDA 82.6 intermediate

In 2014, ATRA/ATO synergistic targeted therapy was recommended
by the USA National Comprehensive Cancer Network (NCCN) as the
first choice for APL treatment.




ATRA+ATO Combination Therapy in Newly

Diagnosed APL: Molecular & Cellular Basis

p—
e d Differentiation

DR
@ activation
@ ’ Loss self-renewal
@ @@ \ Other

Hugues de The, Pier Paolo Pandolfi, Zhu Chen

The two agents target respectively the N- and C-terminal of PML-RARa. Functionally
ATRA mainly regulates gene expression network related to differentiation while arsenic
mainly modulates the key protein pathways involved in apoptosis and self-renewal.
Transient restoration of PML NB activates P53.

Combination therapy induces a quicker degradation of the fusion protein and may
more effectively eliminate leukemia-initiating cells (LIC) in APL




Optimized Treatment of APL: Risk Stratification

2 M.D. Anderson

Cancer Center
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Presenting Table 1. Results of induction therapy
25 cases WBC 19 cases Median time to CR
| <10.000/uL ! — *10.o0e Tt Patients No. patiants CR, no. (%, 85% Cl) d (range)
..... L— All 44 39 (B9, 75-06) 28 (19-48)
ATERA + ATO ATRA + ATO + gemlusurah
— asmganyen Low risk 25 24 (96, 80-100) 28 (10-48)
| - - #
: | ere High risk 19 15" (79, 54-04} 32 (22-41)
| o,
ATRA+ATD
g 0.8
| | |
RT-FCR &t 3 and & months frem e
_ CRese =
“7 % 0.4
N:ﬂcﬂﬁfﬂ I I F‘OF:?H s oz — gn;r;ivaj—rggal ?
&n (0] (= 12 18 24 20 38 42 48
ché;;ua ATRA - ATO ] —
bk - ATRA plus ATO may serve as an alternative

to chemotherapy in low-risk untreated APL.

Combined with GO, may improve outcome
in high-risk patients.
Estey et al. Blood. 2006; 107: 3469-73.




Optimized Treatment of APL with ATRA+ATO Saving Chemotherapy:

Low-to-intermediate Risk Cases

2 Updated data showed better long-term remission in ATRA+ATO group
A B Table 4. Outcome Results
T o - Probability, % (95% Cl)
3 5 Outcome and
2% 55 % Treatment Arm 24 Months 50 Months P
Za0e £ & 044
£ ol o - R Overall survival .0073
Soofewn  —wmer  f e —ameor ATRA-ATO 99.2 (97.7 0 100)  99.2 (97.7 to 100)

L S . T ATRA-CHT 94.8 (91.1 10 986) 92.6 (87.9 to 97.5)
imotm mom o & @ 7 iacT e W w8 2 7 Event-free survival <.001

ATRA-ATO 98.3 (95.9 to 100) 97.3 (94.3 to 100)
c D ATRA-CHT 86.8 (81.1 10 928) 80.0 (729 to 88.0)
£ ] B o Disease-free < 001
g " 2" survival
55" £ o5 ATRA-ATO 98.3 (95.9 to 100)  97.3 (94.3 to 100)
z° " é“' ATRA-CHT 89.4 (84.1 t0 95.0) 82.6 (75.6 to 90.3)
2 % pm —maaTo & 927 o Cumulative incidence .0013*
R e e S S of relapse
» Time (months) , Tme(months) ATRA-ATO 09 (0 to 2.7) 1.9 (0.0 to 4.5)
ATRA-CHT 132 m 103 66 40 N 6 ATRA-CHT 122 m 102 66 40 Nn 6 ATRA-CHT 8_2 (3_3 to 13_2) 13.9 (7‘1 to 20_6)
Platzbecker et al. J Clin Oncol. 2016 Jul 11. pii: JCO671982.




Optimized Treatment: Update of APL 2012 Trial

Treatment Protocol

Sanz . hCR  consolidation Consolidation MCR _
.. ,. =———=> |nduction —— ——— Maintenance
Stratification Random- 1&2 3
ization
ATRA+ATO
Low-risk s ATRA+AIG
tHu
ATRA+IDA
_, ATRA-ATO
*3 cycles
ATRA+ATO  ATRA+ATO
Intermediate _, ATRA+ATO < !
-risk +IDA
ATRA+IDA
ATRA+ATO —
viaha ATRA+ATO +IDA i ATRA+ATO ATRA—ATO—
igh-ris +IDA — MTX
ATRA+IDA+ ATRA+ *5 cycles
Ara-C l ID Ara-C —




Update of APL 2012 Trial: Remission Induction and

Analysis of Early Death Cases

949 cases eligible for analysis
mCR rate: 96.6% (910/942)

mEarly death: 3.4% (32/967)

» Cause of early deaths:
» Cerebral hemorrhage: 15 cases

Infection: 7 cases

Cerebral Infarction: 2 cases
Differentiation syndrome: 1 case
DIC: 1 case

MODS: 2 case

Pneumorrhagia: 2 case

YV V V VYV VYV

Not clear: 2 case




Update of APL 2012 Trial: Overall Survival in

Different Risk Groups

))MEdian fO"OW-up: Overall Survival

H e e I . [ 1w
32 months (0-58). =

»4-year OS:
mLow-risk: 97.9%
mintermediate-risk:

95.9%
mHigh-risk: 90.5% 0.2

mLow-Intermediate

o
o
1

Cum Survival
o
S
1

0.0+

>High (P=0.006) 0 12 24 36 48 60

Months




Update of APL 2012 Trial: Post-remission OS/DFS

in Different Risk Groups with Distinct Treatment Protocols

Cum Survival

Overall Survival

1.004

0.95+

0.907

0.857]

0.807

0.754

0.70

[sE
-
~

Months

Low-to-
int risk %

Exp 99.4 94.7
Ctrl 99.7 95.6
0.923

P value 0.990

T 1 1
24 36 48

High risk

group

— 1 Low-to-Int Exp

2 Low-to-Int Ctri
3 High Exp
—I4 High Ctri
—+— 1-censored
+—2-censored
3-censored
~+— 4-censored

P value

0.011
0.007

Cum Survival

Disease-free Survival

1.00 rore
— 1 Low-to-Int Exp
I 72 Low-to-Int Ctri
i + 3 High Exp
—114 High Ctrl
0.95+ —t+— 1-censored
t—2-censored
3-censored
LH-!-O-H-»—-»-H—H—O—O«—H—H*H ~+= 4-censored
0.90-
0.857
0.807
0.75-
0.70-
T T T T T
0 24 36 48 60
Months

P value

Low-to- Highrisk  Pvalue

int risk % %

97.6 93.2
96.7 91.8
0.591 0.770

0.027
0.032




Long Term Safety Evaluation of APL Patients off ATRA+ATO

Treatment (n=112) as Compared to Healthy Controls (n=112)

Healthy controls,

Abnormalities Patients, n (°6) n (°6) P value
Lower WBC count 1 (0.9)" O 1.000
Cardiovascular events
Elevated myocardial enzymes 5 (4.5t 1 (0.9) 212
Long Q-T interval O o NA
T wave change 14 (12.5) 15 (13.49) 842
Echocardiogram abnormality 1 (0.9)% O 1.000
Liver dysfunction
Liver dysfunction, grade 19 17 (15.2) 2 (1.8) =.001
Hepatic steatosis 48 (42.9) 20 (17.9) =.001
Kidney and Gl dysfunction
Elevated creatinine O O NA
Albuminuria 1 (0.9)% O 1.000
Fecal occult blood test O O NA
Diabetes 6 (5.4) 5 (4.5) 757
Neurological disorders 1 (0.9)§ 1 (0.9)I 1.000
Potential secondary tumor
Elevated serum tumor markers 3 = NA NA
Thoracic neoplasm on CXR O O NA
Abdominal neoplasm on BUS O 0] NA
Skin lesion 8 (7.1)t+ 5 (4.5)1% 391
Breast cancer 1 (0.9) O 1.000

Zhu et al. Blood

. 2016 Jul 11. pii: blood-2016-02-699439.




Long Term Safety Evaluation of APL Patients off ATRA+ATO

Treatment: Residual Arsenic Levels

Patients Controls P value

tration (ng/g)
ncentration (ng/mL)

Arsenic retention, mean £ SD

Plasma, nglg 643+156 81 <001

Uring, ngimL $628+3328 57155+361 004
- 5 Hair, nglg 10643 20025 19823+ 13316 340

PER SRR ANY, OSSR ELRRRR RN Nais gt 20465+ 15004 33660 + 21227 Tt

...............
5 T T T
R R EEEREE R EERE R

C D
Arsenic concentration in
plasma (A), urine (B), hair
(C) and nails (D) of patients
: off ATO for more than 6
o w1 sl months showed no
Pl et e | S N zzziz:_“._..4_..4;.,._:4._.O,,_.,,i.:.:,._. 4444444 — r . Slgnlfl Cant retention.

Pt.No.7 7 7 6 7 10 17 11 6 6 13 10 14 13 3 PkNo.7 7 7 7 8 10 17 12 6 € 13 10 14 13 3

Zhu et al. Blood. 2016 Jul 11. pii: blood-2016-02-699439.




Challenges Still Existing in the Treatment for APL

How to further reduce the early death rates?

How to deal with cases with high risk of relapse?

How to make the effective ATRA/arsenic therapies
available worldwide?




Reduce Early Death Rate in the Treatment of APL

Principle: To treat every APL case as an emergency case

> Practice:

m To make a diagnosis and to use ATRA+ATO as early as
possible

m To correct bleeding tendency as much as possible in high
risk patients

m To control infection more efficiently

m To prevent APL cell differentiation syndrome




Update of APL 2012 Trial

Relapse/refractory Cases

m A total of 25 patients were relapsed/refractory (including
patients with persistent positive

PML/RARa after consolidation therapy)
Low-risk: 2.2%

(4/182)

Intermediate-risk : 2.0%
(9/460, including 1 case not

reaching mCR after
consolidation)

High-risk: 4.8% 2
(12/248 , including 2 cases not

1
reaching mCR after - &

consolidation) 0-6m 7-12m 13-18m 19-24m 25-30m

P value: 0.074

8

o = N w H (6] [e)] ~ o] (o]
|

L case




PML-RARa Mutations as Basis of Relapse

PML

C213F/X L218H
N191D C212A C213A A216V L218P D219E

S214L A216T L217F S220G
S220C

Hematopoietic /
stem cell

transplantation is
indicated

R217P
A207-208 R217H

RARa
K238E R272Q R276W T285A G289R

G197E  L224P 1273F R2831 S287L R294W
1273R  M284V S287W D288E

Goto, et al. Blood, 2011

Huang et al. NEJM 2014

Sheng et al. Ebiomedicine 2015
Madan et al. Leukemia 2016




Is It Possible to Predict Risk of Relapse? Trial of Using

Molecular Markers

" EMG m- (n=501) o EMG m- (n=473)
0'8- EMG m+ (n=36) 08- | LA Ll 1l IEMGIm+ (nl=33) ]
- s
% 0.6 § 0.6
@ b
Z i
s :
6 0.4 § 0.4
)
0.24 0.24
oo P=0.005, HR=3.006 (1.407-6.425) o P<0.001, HR=5.454 (2.339-12.721)
0.60 50?00 1 0(;400 1 5(;.00 20[;.00 U.EJO 50?00 1 001.00 1 5(;.00 20(;.00
Months Months

Shen, et al, EBioMedicine. 2015; 2: 563-571.

EMG: Epigenetic Modifier Genes (DNMT3A, TET2, ASXL1, IDH1/2)
More studies are required to drew conclusions




Genomic Analysis of Clonal Evolution Patterns during APL Relapse
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Cost-effectiveness Study: Oral Tetra-Arsenic Tetra-Sulfide

(Realgar-Indigo Naturalis Formula, RIF)

__ 1.00+ 10°
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o 2 104 i N

= = !

S 090+ S 1001 :

> <<

a = 107

= 0.85- RIF =

= = ATO Q- 4024

S P=.18 {
0.80 . . . . ; ; ; e —

0 10 20 30 40 50 60 70 Dx +14d CR C1 C2 C3 Dx +14d CR C1 C2 C(C3
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Median follow-up time: 39 months. At the end of consolidation therapy, the
3'yeoa|’ Os: PML-RARGq transcript was undetectable
99.1% (RIF) in any patient in both RIF group and ATO
96.6% (ATO) group.
P=0.18
Zhu et al. J Clin Oncol. 2013; 31:4215-4221.




APL as a Model of Translational and Precision Medicine: “East

meets West” to Promote Global Health

B Significance of driver mutations in hematologic malignancies:
Development of disease stratification biomarkers and drug targets

B Synergistic targeting of driver oncoprotein:

A strategy to more effectively target the leukemogenic molecules

and the leukemia-initiating cells and to avoid the development of
drug resistance by cancer cells

B Convergence of TCM and western biomedical sciences:

Genomics and systems biology pave the way for East to meet West
so that mankind can benefit more disease relief

New dimensions of precision medicine:

Establishment of cost-effective system of universal coverage

International cooperation to promote global health




Challenges of Precision Therapy for Acute Myeloid Leukemia (AML)

Acute Promyelocytic
Leukemia (APL)

Current molecular classification

RUNX1 ~40% | MLL2TD ~30% Other 10% (15;17){q22;q21)/PML-RARA FLT3-TD ~35% e
- - 13% TKD ~
ASXLT ~30% | SRSF2 ~20% RT3-TKD ~20% ASXL2 ~20%
U24F1~15% | STAG2 ~15% | Secondary Type Wi ~10% ASXLI ~10%
BCOR ~10% | SF381 ~10% 13% 1(8;21)(q22;q22)/RUNX1-RUNX1T1
EZH2 ~5% | ZRSR2 ~5% 79% NRAS ~40%
KIT ~35%
. FLT3-TKD ~20%
——— IﬂV(lG)(plSQZSZ,)‘/CBFB-MYHI 1 YRAS 10K
Monosomal
Karyotype P53 m:;:nuloss KRAS ~20%
~90% -
11q23/MLL X 4% NRAS ~20%

t(9;22)(q34;q11)/BCR-ABL 1% FLT3-ITD ~70%
t(6;9)(p23;q34)/DEK-NUP214 1%
t(5;11)(q35;p15.5)/NUP98-NSD1 1% | FLT3-ITD "85%
inv(3)(q21q26)/GATA2-EVI1 1%

GATA2~30% | bIiCEBPA mutant il
4%

NRAS ~a0%

Other rare fusions 1% 381 ~20%

t(3:5)(q21~25,31-35)/NPMI-MLF1 ASXLT ~15%

t(8;16)(p11;p13)/MYST3-CREBBP BCOR ~15%

NPM1 mutant 33% 1(16;21)(p11,022)/FUS-ERG GATAZ ~15%

PPy, R p———— £(10;11)(p13;921)/PICALM-MLLT10 RUNXI 15%
IDH1 ~15% |IDH2-R140 ~15%| PTPNII ~15% UELINPISPEVNUISGHONAS
1(3:21)(q26:q22)/RUNX1-MECOM




Molecular Marker-based Classification
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Marco Polo, 1254-1324, was an Italian explorer.
His well-documented travels to China were some of

the most influential in world history, and did much
to kickstart the European age of exploration.

Marco Polo is probably the most famous
Westerner traveled on the Silk Road. He excelled
all the other travelers in his determination, his
writing, and his influence. His journey through
Asia lasted 24 years. He reached further than
any of his predecessors, beyond Mongolia to
China. He became a confidant of Kublai Khan
(1214-1294). He traveled the whole of China and
returned to tell the tale, which became the

greatest travelogue.




MARCO POLO RIOES THE SILK ROAO TO CHINA

Marco Polo’s incredible 5,000-mile journey took him halfway across the world. On the way, he followed the

network of tracks that snaked through deserts and across mountains to the court of the great Kublai Khan.

Marco falls ill in the mountains, where he notices that fire burns less well

1. Marco, his father, and his uncle set sail from Venice. 5.
2. They receive letters for the Khan from Pope Gregory X at Acre. 6. Braving the deadly Taklimakan Desert
3. They collect holy oil in Jerusalem. 7. Through the Great Wall of China

4. Leaving Hormuz, the Polos join a caravan traveling north. 8. They arrive at Kublai Khan’s summer palace at Shangdu.
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investigators-initiated international cooperation to
improve the outcome of all types of AML

Welcome the 2017 ELN Recommendation for APL! -
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on Acufte Promyelocytic Leukemia
Complete Success!
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