


DO You EVER WONDER
WHAT'S BEWIND THE
EXC\TING HEADLINE?

WHAT P You
MEAN?



(| Guess | MEANToc@

(ol poES SCIENCE
GET DoNE ANYWAY?

,

HAN(:ON | ALREADY KNow
HAN&ON THE SLIENTlFlc. METHOD !

ey,



FIRST you ASK

THIS JUNK
ON WY
CHEESE?

|T's PROBABLY
MoLD

LET's Look AT
T UNDER THIS
MICROSCOPE

MAKE A
HYpOTHESIS

TesT your
HYPOTHESS

WOW THEY SuRe
PO HAVE THE
CHARACTERISTICS
OF Mo\D




ANALYZE THE
RESULTS & DRAY
YouR CONCLUSION

HEY WAIT!
WHERE ARE YoU

N S

ELL COMPARED TO WHAT
ACTUALLY WAPPENS IN A
BlOWGICAL RESEARCH FAUWTY...




WHILE AT 1T
CORE, THE
PROCESS DOES

LDOK L\¥E THIS

TﬁsT witH
E\l?éﬂﬁi_;: HI

- /
- [COMe Up with A NICE -

_ NEAT LOGICAL CONGLUSION o,
/ ~
M051 OF THE TIME o8 @
\T's MORE LIKE THIS...

HYPDTHESIS READ

Lx" /
TféT
KYPOTHESIS D _y HyPoTHESIS

5
WPDT"EQ Hyporussus
T%T
mo H)fpoTﬂESIS 1e4

ComeLicaten!

TezT
’l HYI’nT\t%ts K/ ﬁﬁ

HYpoTHEAS




QUESTIONS ARE
WHERE THE
INVESTIGATION STARTS,

THEY CAN L\TERALLY
CoME FRoM
ANYWHERE!

WHAT'S THE
SCIEN(E
BEHIND
WHY THIS

=S\ sanvowicH

q “TAGTES $0

RANDOM J
/ EXPERIENCE
INSPIRED BY
CoLLEAGUES ™ N

OFTEN  SUENTISTS WILL Fowus ON
INVESTIGATING “HIGH PRIORITY" ToPIC5,
SUCH AC (CANCER ) A DETE RMINED BY FUNDING CouReE



FORMINCIAIHAPOTHESTS

| THINK T 2
HAPPENS LIKE
THIS

l oo WHILE THE 1DEA OF
i\ £ A WYPTHESS 16 EASY

Coior, ) To UNDERSTAND
' |

l 17's IMPORTANT

To NOTE ... (

SCIENTISTS PON'T
Kok EVERYTHING

WHEN STARTING A NEW RESEAR(H PRGECT, THEY SPEND A

SIGNIFCANT AMOUNT OF TIME STUDYING THEIR AREA OF

\NTEREST AND LEARNING MR ABouT IT THROUGH
PREEXISTING RESEARCH ON A ToPlC.



AFTER READING ALL THESE THERE Agre
PAPERS, |'VE CONCLVDED THAT £000 PoSUBILITIES
: 10 CONSIVER //

e

IT CAN DEFINITELY TAKE A FEW WEEKS
To DO ENDUGH BACKGROUND RESEARCH
TO FORMULATE A SoLp HYPOTHESIS

| CAME ULP
W\TH FIFTY
NEW QUESTIONS
THOVGH ...

MANY
Pos<IBILITIES

STUDYING ,
READING
WNARROWING

DOWN,
PRELI\MINARY

TESTS

WHAT A
LENGTHY
PROCESS...

~ REALISTC "__

) \' ~ PLAUSIBLE
- HYPoTHESIS

-, N




COoMPARED To DTHER
AREAS OF SUIENCE

PR X

\T% RELATIVELY
STRAIGHTFORWARD TO
QUN A SINGLE EXPER\MENT

i Geneeal J IN THE UFE SUENCES

MAKE TOOLS To
ENABLE MORE RESEARCH

&
GENERATE NEW

ke e ACADEM\A

TECHNOLOGY

RIOTEWH, RESEARUH
PHARMACEUTICAL, INSTITUTES,
LIFE SUENLE UNIVERSITIES!
COMPANIES /

WORKS ouT
NICELY HUH



AS5AY To
RuN?
JUST By
ALL THE
(ARTS

N ) CusTom RAS g
" WLES
',OI/JMDLE y CHEMICAL S

| THE PLAN |——
tan P THE HARD PART

$ - O) S THE EXPERIMENTAL
|~

t(O"% %




CAN SCIENTISTS DO >
ANYTHING | 7
\% ) THEY WANT? %

DEPENDING ON THE
KHND OF RESEARCH
DIFFERENT REGULATORY
BODIES OVERSEE AND )%
APPROVE OF THE PRoTOLOLS
“TWAT SUENTISTS PROPOSE \[

AM[INNL @"EIU}{IENFS

P @ LINICAL
. TRIALS




Tue FDA REGULATES CLINICAL TRIALS
T0 MAKE SURE EXPERIMENTS WYTH

WUMANS ARE AS SAFE AS POSS\BLE

THERE ARE MANY S1EPS THAT SUENTIST

VAVE To PASS IN ORDER To OFET PERMISSION
To CARRYy our THEIR pRoToLOL

L Emes .

THEY DETERMINE THE
LEAST HARMEUL WAY
SOMETHING CAN BE DONE,
\€ ANIMALS HAVE To
pe USED

THANK
. B

SIMILARLY ANIMAL
EXPERIMENTS ARE HEAVILY
CCRUTINIZED BY  INSTITUTIDNAL
COMITTE ES , SulH AS

|ACUC




MAYBE | JusT
NEED MoRE

\T MIGHT BE GREAT
For AN EXPER\MENT T0
GO AS PLANNED BUT

THINGS GET A BIT
INTERESTING WHEN YOUR

RESVLTS ARE UNEXPELTED

THE ORIGINAL PLANI

0o — (&
GET SPEQFIC MOVE ONTO
NExT STEP

RESULTS HERE



\WHAT ACTUALLY HAPPENED

_)

A aoamd 4

DION'T GET THE CAN'T GO ONTo

RESULTS AS “THS STEP,
PRED\CTED RE EVALUATE

|T DDESN'T FIT
Wt my HYPOTHE SIS

Tis QULES

oUT Two ofF My
POSS\BILITIES

DO | NEED To
RENISE MY
METHO0S?

O?TlMl?Eﬂ
CONUVTIONS

O\D | MAKe
AN ASSUMPTION
THAT | SHOWON'T
vave?

How cAN |
A Follow LP WITH

THESE RESLLTS?

-——-——--————.

i OLD PLAN




0\GTILLED
[Nfo WORDS

AT LONG LAST!
\’'vé DONE IT!
A PAPER |

WROTE HAS
BEEN PUBLISHED!

NOT VERY

L1

M =
THIS ComPoUND FOUND IN
BANANAG 1S CORRELLATED

WITH LEVE LS of A MoLECULE
Foung 10 RE A GPOD

oF TUMOR LELLS UNPER
THese SPEUFIC aoum'ﬂom

TouRN ALBE AWESOME_SUENCE

PREDILTOR OF THE PRESENLE

A \oT oF RESVLLS DON'T

MAKE POR GREKT HEADVINES

AND THE OFTEN BT
VISCONSTRUED...

e DALy GooBER |l
== BRrEAkING!!!

X NOT WHAT THE PAPER
SAYS AT ALL



\ GET THAT TH\S
ReSEARLH 1S PRoBABLY

MPBRTANT BUT...

| Just DON'T Sze

WHY | SHOULD CARE:.. SEEMS

|RRE LEVANT?

You CAN THINK
| OF ASINGLE
SUENTIST’s FINDINGS
L\kE ONE_PIECE IN
A BI6 JIGSAW
puzzLE

OTHERS HAVE
YeT To BE
(oNNECTED

ARE STILL
CoMPLETELY
MISSING




SCUENTISTS ALL OVER
THE WORLD (PLLABORATE
To EILL IN
THE BlG PCTURE

You NEVER KNDOW How ONE
FINDING MIGHT AFFECT ANDTHER

. 2
ltious You COULON'T
aE CONNELT THIS

SCIENCE BY NATURE S BUILT
oN PREMIOUS ENOWLEDGE

DID You READ THE
LATEST NATURE?

AND WHILE IT's
| MPORTANT FoR SCIENTISTS

To TALK To EACH OTHER..:




IT% JUST AS IMPORTANT To

EFFECTIVELY COMMUNICATE
THEIR FINDINGS To EVERYONE!

HEY' WANNA HEAR
COMETHING CooL

A\

|END oF paeT ONE |



So NOW YoV know
How THE SCIENCE IS DONE
BUT DO YoU kNow ABOUT
“THE PEOPLE WHO DO IT?

DoN'T 1?47:-1 ALL
Look LIkE THIST

WHATI
THE MoVIES
LIED To ME?

cglife



JUST-ROLLED-OUT-
of -BED HAIR

0fRK

THATS NOT A
SCUENTIST !

To BE QUITE
HONEST , THE
DIFFERENCE [S NoT
OVERWHELMING



WUAT KINDS oF PEOPLE
WILL You ﬂnv INA LAB?




e——THE PRINCIPAL INVESTIGATOR —o
AT THE ToP -
b

THE BOSS OF EVERYONE!

THE LAB IS NAMED AFTER THEM

DIRELTS RESEARCH FOLUS
FoR THe LAB

AN EXPERIENCED PHD

WHAT'S THAT? v AN

SPENES ﬂOS‘E 5@ THEIR
TN WRITWE CRANTS

TO ENSURE THAT THEIR LAB STAYS OPEN & FUNLTIONAL



o——— THE PpSTDOCTORAL SCHOLAR ————@

TEW YouR
FRIENDS
ABouT ME

HE'S A REAL
WoRLHORSE

HAS A PHD LIKE THE PI
@AT NOT THE EXPERIENCE

A REAL WDRKING SCIENTIST

IN (HARAE OF A RESEAR(H
PRoTECT!

SEEING
PERMANENT
E MiLoyMENT

A TEmpoRaRry POSITION

CAN BE FOLLAVED P WTH
oHEr POSTOOC POSITIONS

AFTER A fostool (OR Two, OR T REE)
THE (NOWIOVAL SHoulDp BE WEL- PRE (ARED ToR
A FACULTY PosiTION

LAST NlGUT | HAD A
DREAM THAT | WAsS A
TENVUREP PROFESSOR



SomEeTING .
> 4 posrPoCs *
INTHE w9

AND 19,304 SPECIHICALLY IN BloloGy /

;% DONE WITH THIS
(GONNA GO
INTo INDUSTRY!

WHERE | GET
PAID A LIVING WAGE
WTH BENEFITS!

—

AFTER THE COMPLETION OF THEIR
FELLOWSHIP, POSTDOLS CAN ALSo OFT
To GO INTo INDUSTRY AND LEAVE

ACADEMIC RESEARCH ENTIRELY



DIscvssioN

SECTIONS
ARENT

MANDATORY

YES V/LL BE AT
OFFICE HOURS

N\

NO
THERE'S

WorkuNG ON AN Mg or PHD

“THEY CALL YoU A STUPENT
BuT TS MORE LIKE AJ0B

TAKES A BEW CLASSES

MOSTLY DOING A RESEARCH PROTELT
foR TrESIS Ok DISSERTATION

OFTEN SEEN AROUND CAMmpus

AS N TEACHING ASSISTANT
——

WHAT A
BUSY GUY

| HOPE THERE'S

tRee FooD AT
HE SEMINAR




o—— THE UNDERGRADVATE —

LEAZNING FoUNDATIONAL.
CONCEPTS IN LLASSES

HAS NO |JeA How To APPLY
KNOWLEDLE IN A PRACTILAL
LAB SETTING

IN ME (AR PoR AN
INTRODULTORY EXPERIENCE

TENDS To BE

|DeAlSTIC ABVT
\WHAT RECeARCH 1S

C
S @) iRr
| TAKEN CARE OF

‘ @ BY GRAD STUDENT
é{{ ok fosTpOL




e——— THE LAB MANAGER =

AkA THE
LAB Mom

ND SHORTS IN
e Lag!

ueepisell THEY
MANAGE THE LAB!

Trey 0o everyTriNG FROM
ORDERING SutPLiES To ENFORLING
SAEETY REGULATION To DOING

TRAINING AND COMMUNICATING
INSIOE & DUTSIPE THE LAB

WE RAN INTO Some
| BUPGET PRoBLEMS—

A SEmMINARY
LET ME CHE CK HER
SCHEDULE

WE NEED
IS ToDay!




0... WHAT DETERMINES

S IF
-THESE PEOPLE ARE ANY Go@
\

THATS A
QUESTION OF

AR LT




PAPERS PUBLISHED

/ / N PEER REVIEWED
JOURNALS ARE LIke
MEDALS FoR SCIENTISTS

THEY EXPLAIN THE CoNLLUSIONS
FROM A SCIENTIST'S EXPERIMENTS ; THE FACT THAT
|T’s BEEN PUBLISHED MEANS THAT DTHER SCIENTISTS

HAVE VOUCHED FoR THIS WORK.

THANE You

WE THINK [T 1mPoRTANT
AND You 019 A 500D JoB!

OTHER SCIENTISTS



Pls HAVE BEEN
AROUND LONGER

GRAD STUDENTS

AQE JUST STARTING

NATURALLY
PUBLISHING MoRE
MEANS YoU HAVE MoRE
\WORK TO

YUR NAME

THE IMPACT OF A
JOURNAL IS ALSo RANKED,

€0 Fop A SCIENTIST TO BE
PUBLICHED IN Bl4 NAME
JOURNALS ALSO ApDS T0
THEIR CREDIBILITY AND
REPUTATION



So | GUESS BEING A
SCUENTIST DOES SoLND
PRETTY CooL

How Do |
BE ONE? )

oepr;uos ON uH&T
KIND OF sclemlw

|E YoUu WANT TO BE SoMEONE WHD
SYSTEMATICALLY STUpIES REAL WORLD tRINCIPLES

ANYONE an Powr! A auick WED
SEARCH FOR CITI ZEN SCIENCE WILL
TURN UP ToNS OF OPPoRTUMITIES



THERE ARE JOBS IN

CCIENCE FoR PEOPLE AT
ALL LEVELS OF EVCATION
AND EXPERIENCE

A BRACHELORS
PEGREE 1M SCIENCE

. ( we ﬂLREAW HAVE THat )
= N i :

4\ _
'.




THEN Yov CAN HEAD To

GRAD SEIOOL

AND Do A RESeARCH TROJECT
WHILE WORKING oN AN
ADVANCED DEGREE

THE MoRE SCHOOLING
JOU GET, THE MORE CHANCES L
You HAVE To P0 IN PEPTH RESEARCH

THe HIGHER UP Yo GO, THE

DEEPER AND NARROWER YoUR
EXPERTISE BECOMES

THAT'S OoKay
BECA USE




THERE ARE A LOT OF DIFFERENT
OPTIONS TO CHOOSE FRoM IN SCIENCE
AT EVERY LEVEL , S0 TRY $OMETHING!

&

() |
\/

MASTER‘s

/+\/

END OF PART 2




LIFE SCENCE RESEARCH IS FUNDED [N
A FEW DIFFERENT WAYS BUT THE MAJOR|TY
OF FUNDING (OMES FRoM

THE GOVERNMENT

WHIGH ACTUALLY
MEANS YOU
PAY FOR SCIENCE

cglife



)

GETS TS BUDGET
TROM CONGRESS AND

DISTRIBUTES IT TO
SULENTISTS THROULGH
GRANTS

CONGRESS @\;

DEPARTMENT uuunﬂ
£ HEALTH & mmuun
\'lUMﬂN SERVILES

r
. ~N L, T
.{"

AN

NATIONAL
HEALT

@



\IN 2018

THE N Reviewer D LS 3

RESEAR(H PROTECT GRANT APPLICATIONS

anp Acceerep |0,© F0 proposars
DISTR\BUTING

€19.869.68%.598

OH \
8 Geed) jﬁ‘%ﬁ

TorAL BUDGET FOR
FY 2018 : $ 269 suwuion

YUP, PART
DF THE
26 B\LUON
THEY SPENT

ON RESEARCH
IN 20|38




SO |F | WERE A
L1/ SCIENTIST, How COULD
2\ | GET IN ON THIS MoNEY?

WHAT EXACTLY
1S A GRANTP

| REALLY
NEED SomE
MONEY,
PLEASE
G\\VE ME
SomEe!

IN ORDER To GAIN SOME FUNDING
FRom THE NIH, SCIENTISTS HAVE To
SUBMIT A WRITTEN APPLICATION
ABoUT WHY THEY NEED THE MoNEY/

THIS 1§ THE GRANT PR PosAL .



IN THIS PROPOSAL,
SCIENTISTS JUSTIFY AND

@ |  EXLAIN SoME VERY SPECRFIC
ASPELTS OF THEIR PROTECT

WHY IS1T o | DIDN’r
DEUPE
. LON & THOVGH? / BUVE




AFTER WRITING A GRANT PRoposal,
IT GETS SUBMITTED FOR REVIEW

HAND IT
oveR REVIEWERS :
OTHER SCIENTISTS
WHo ARE EXPERTC =
()

l N THE AREA DF YoUR
. PRoPOSAL




How'S ABOUT

THEM THOUSAND
L1 FEE M (D) sveeLies
ZQUIPMENT
SERVICES

BELIEVE IT 0R NOT,
THE THINGS USED IN AN

EXPERIMENT CaN COST
A LOT OF MoNEY

Q
@ omee

CERTAIN TRAVEL COSTS, (oNSULTING , AND O6THER MISC, FEES

@PAYCHECkS

SCIENTISTS HP‘VE
o &€ PAD!




Cum NG ASDE THE

NIH FO& A WHILE. ..

CDME§ fRom SPECIPIC FOUNDATIDN
{0 ATIDNS THAT AOVDCATE FDK
Sviurlc DISEASES AND PoPULATIONS




WE HAVE

FUNOVG FDR
\ABETES

: Ap.ese.hﬂw !

RESEAR(H
ALS!

PEDIATRICS
ANYONE ?

P

PEMateis
GRovp ¢

ECe oaenm ,
ﬂﬂ-glf MONEY L AW A‘RENEQ": lr

FoR THEIR SPECIHC CAUSE !
AND OFFER. GRANTS 10

SuEeNTisTc DoING RELEVANT
\ Reseresd /&Em mscmu%@
E'C HOW THIS

SIMILAR To NIH GRANTS, A SPECIFIC PRoPosAL
MUST BE SUBMITTER FoR REVIEW




CoMPANIES, BACKED By INVESTORS, CAN ALSo

CTRIKE UP PARTNERSHIPS wiTH RESEARCH
INSTITUTES To FUND STUDIES.

LETS wokk
TOGETHER

CERTAIN KINDS
OF STuPIES ARE
PARTICULARLY
CUITED To THIS

TYPE OF
RELATIONSHP

d Y1/ ofF u.s. cunica

Q TRIALS ARE FUNDED THROUGH
INDUSTRY, MT THE NIH o



5>
é/“%m IS

CVIDENCE THAT
SHOWS FUNDING
BIAS DOES
EXIST

So WE SHOULLD
JUST |GNORE ALL

RESEARCH BACKED
BY SPECIAL INTEREST

GROUPS ?

JUST READ PAPERS
CR\TICALLY

LL ccience

——

SHouL0 BE CAREFULLY
S(RUTINIZED FOR ANY
CouRCES OF ERROL Ok BIAS;
FUNDING SOURCE CAN
DEFINVTELY 8E ONE

PLACE To FIND IT

Hey! | oI THe

SAME THING AS You BUT

| DIDN'T GET THE SAME RESULTS
: N ’ SCIENCE 1S DESIGNED To

o BE A SELF-(LORRECTING

PROCESS S0 MISTAKES

AND BIASES CAN BE
REVEALED IN TIME




w You CAN Ao PAY FOR
SCIENCE OUT OTF YOUR

OWN POk ET

KIND OF MONEY

\1s BEEN
HARDER AND
HARDER TO 6ET
NIt GRANTS
AS OF LATE

Nl# AWARDED SUCCLESS RATES
A BUOGET T\ tor ROL
4 T v pk}
S st § B
éjs °1- $‘s.q 6 ﬂ 5
w : BILLIeN W 2D
T < 7 1a.3%
’ < W \
> - -

201¥ 2017 #Y 2013 &y



AFTER MORE THAN 30 YEARS OF
STEADY GRWTH, THE NUMRER OF
PosTOocs 1N THE BlowagicaL f

BIOMEDICA L SCIENCES 18 oN THE
DPeEcuNe IN THE UNITED STATEC,

DOES THAT
MEAN WE'FRE

GoINGTe
Have FEWER
RES EARCHERS
WHo HAVE
MONET Te
00 STUFF?

STudy SHOWE THAT DESPITE
CONTINV (NG (NCREASES IN

T™E NUMBER OF PAD
STUDENTS , THERE WAS A
BE.S % LosS IN THE
PosTDocToRAL POPV LATION
FROM 2010 - 20(3.

WELL THAT DOESNT
SoUND GOOP FoR VE

60ING
To SuBmIT

THE FINDINGS HAVE
IMPORTANT (MPU CATIONS
For THE BlomedlcAL
WopkFopce —
ACcopRDING To A
NEW PaPeR IV THE
FASER TourNnAL.




WM T/ elis Shvation

\S$ ACTUALLY PRETTY
AWFUL?)

DONT wg
NEED MORE

CCIENLE RESEMRCH /
s

WHAT ABJT THE
CANCER PUZZLE?

\WHAT ABDUT ALL THE OTHER.
D\senses LE DON'T 1eNDL’

ARouT?

(THEP—E THERE...

|'m 6\AD You
THINK THAT SCIENCE
RESEARCH IS
| MPORTANT




AND Now You KNow
WHAT REALLY GOES ON
BEHIND THE HEADUINEC

=1 The SCIENCE Tingg

SCIENTISTS

FINALLY CURE
DISEASE ! =5

WRITING MY

APPLICATION FoR
TME MODUSE SCHooL
o€ SCENCE

NEED ANY
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We hope you enjoyed this light-hearted look at
how so many elements come together every
day to deliver new therapies and medicines that
benefit life. At CG Life, we have a deep passion
for life science research—its people, its processes
and its promise for the future. In order for life
science research to continue, we must continue
to highlight its supreme importance and inspire
future innovators. When we're not sharing our
passion for science and healthcare, we're
marketing and communicating it.

Get to know us better at
www.cglife.com

Created by Angela Gao | angelawgao@gmail.com Cg life
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