





Pioneers of Progress II

Pioneers of Progress II continues to tell the tales of women whose contributions to scientific discovery
made a huge impact on the world. Their work and scientific legacies have often gone unrecognised.

These eight women were pioneers in the truest sense of the word, and not only because of their scientific
breakthroughs. Many were advocates for the education of women. All championed the proper recognition
of the role of women in society, by acting as role models for those who have followed them.

These stories appear in chronological order. We begin with Elizabeth Garrett Anderson, who became

the first woman to qualify as a physician in Britain, co-founded the first hospital staffed by women,

and opened the medical profession to women. Physicist Lise Meitner contributed to the discovery of the
element protactinium and of nuclear fission. She declined an offer to work on the Manhattan Project,
and was described by her nephew as “a physicist who never lost her humanity”. American geneticist
Barbara McClintock was awarded the 1983 Nobel Prize in Physiology and Medicine. Her research focused
on developing ways to visualise and characterise maize chromosomes. She discovered transposons and
understood their role in evolution and genome change well before others. The crystallographer and
prison reformer Kathleen Lonsdale was one of the first two women elected to the Royal Society (along
with Marjory Stephenson). Lonsdaleite, an allotrope of carbon and a rare form of diamond formed

when meteorites strike the Earth, was named after her. The nutritionist Elsie Widdowson, older sister

to Eva Crane, studied chemistry at Imperial College. She oversaw the ad- dition of vitamins to food
during rationing in Britain in World War II. Eva Crane, born Ethel Eva Widdowson and younger sister

of Elsie, became one of the greatest writers on bees and beekeeping of the 20th century, though her
original subjects were mathematics and quantum mechanics. Katherine Johnson was an American
mathematician whose calculations of the mechanics of orbits as a NASA scientist were key to the success
of crewed spaceflights. She earned a reputation for complex manual calculations and helped to pioneer
the use of computers. She was one of the first African-American woman to work as a NASA scientist, and
her life is the subject of the 2016 film Hidden Figures. The career of British biologist Rosa Beddington had a
major impact on developmental biology and the understanding of the fate of cells in the early embryo.

Pioneers of Progress Book II is the second in a series that follows Heroes of Health, a comic book that
describes how the Medical Research Council began, more than 100 years ago. It tells the stories of some of
the ground-breaking discoveries that have transformed the way we all live. We hope you enjoy this book.

For more information contact:

Dr Jenna Stevens-Smith and Dr Sophie Arthur

Grants, Engagement and Communications (GECo) Facility
MRC London Institute of Medical Sciences, London W12 ONN
geco@lms.mrc.ac.uk
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ELIZABETH GARRETT ANDERSON
AND HER HOSPITAL
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WE COME FRDHA
YOu HAVE To HUMBLE BACKE‘RDL{NQ
BECOME A LADY
To FIND &
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IT IS QUITE CLEAR WHAT HAS
TO BE PONE. I Must pevoTE

MYSELF T0 SECURING HIGHER
EDUCATION WHILE YOu OPEN THE
MEPICAL PROFECSION T0
WOMEN , ELIZABETH.

You WAVE TO PO COMETHIMG
To APVANCE WOMEN'S RIGHTS
HERE 1N ENGLAND.

RETT
LELIZABETH 6ARRETT ANPERSON | [MILLICENT GARRETT]
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l MEDICAL SCLHOO L__l)

wWE DON'T
<arE FEMALE

APPLICANTS.
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| MEDTCAL SCHooL ADMISSTIONS |

I AM SORRY,
I CLAN'T Do
ANYTHING FOR YOU,
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CARIES |
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LovED TO DO AS You
DID BUT THE SOCIETY
(LOSED THE LODPHOLE
TN THEIR CHARTER.
A WHAT WILL YOU Do MoW- J
1\ Nou ARE NOT ALOWED /€

THEY COULDN'T
£X(LUDE ME,SOPHTA!
I ot My LTICENCE!

1 wANT T0 D

PE
MY oww DIS.PEN.c:i:;y
TO 6ET popg WOME \r
. HEDImL HELP FROM
EMALE PRMTITIDHERE




OH NO, WHY I8 1T
50 DIFFLCULT TO
LEARN FRENCH!




NEW HOSPITAL {f
FOR ‘WOMEN
AND CHILDREN

FOR WOMEN
4230




EDUCATION 1N WOME \/
AND REDUCES THEIR,
REFRﬂpUCTIVE WACIWJ
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[/ paw THE REAL DANGER
FOR WOMEN 15 BOREDOM
NOT EDUCATION !

WILL You HELP ME
FOUNDP A MEDICAL |
GCHOOL FOR WOMEN, &y
SOPHTA ? ?

(] ]

SOPHTA TEX-BLAKE
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WHAT HAVE WE ACHIEVED
<0 FAR? ELIZABETH BECAME
THE FIRST WOMAN PHYSICIAN
IN BRITATN AND OFENED THE
MEDICAL PROFESSION TO

WOMEN. I FOUNDED GIRTON
COLLEGE AND MILLICENT
1S FIGHTING FOR TWE VOTE!
NOT BAD, BUT...

... THERE'S
CTILL A LOT
To Do/
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WHAT GHALL T Do

WITH YOU, WUTZERL]
NOWVE GREAT MARKS
1t SCLIENCE BUT Youk
WAND WRITING I$
REALLY AwFUL!

IT DOESN'T MATTER .
T WANT To STUDY

MATHEMATICS AWD
PRYSICS.

WHILE I AGREE
THAT ALL MY DAUGHTERS
(HOULD HAVE AW
EDUCATION, T HAVE TD
SAY THAT I THINK
TEACHING FRENCH
wbuLp BE MulH MORE
SUITABLE Fok YOU.
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REALLY?

IT WAS MY
TURN TD
BECOME |

YROFESSOR.

SHE IS ONE OF
THE FIRST WOMEN
0 BE(OME PROF ESSOR
OF PRYSI(S N
GERMANY.

CHE DISCOVERED

CEVERAL NEW
ISOTOPES.
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TRENE JOLIOT-CURIE |







HE'S RIGHT. ITw Too
PANGEROUS. TAKE TH1s
CIAMOND RINs . IT WAS
MY MOTHER'S  you Caw
BRIBE THE GUARDS
IF Yyou NEED
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' PROMISE Me To

CONTINUE Oupg
EXPERIMENMTS

q AND KEEP ME
e |
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i'DELEM_EER 1933 , IN A SwEEDISH FOREST ]5

1F WE WSE E=m¢?

THE KRELEASED
ENERGY (AN BE
EXPLAINED By THE
CONVERGION OF REST
Mhss INTO KINETIC
ENERGY.

HAWN 15 BAFFLED BY
THE UNUSUAL RESULTS
0% THE EXPERIMENTS.
WHEN THEYy BOMBARDED
THE URANIUM WITH NEUTRONS
TUEY DION'T GET HEAVIER
ELEMENTS , BUT LIGHTER
ONES : DARIUM AND KRIPTON.
B\ LARGE AMOUNTS OF ENERGY

WERE RELEASED. :




UT How AN ATOMIC

GENERATED ?
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SURELY HAHNM FuLLy DESERVED

THE NDBEL PRIZE FOR CHEMLSTRY,.

PUT T BELIEVE THAT OTTO

ROBERT FRIS(H AND I CONTRIBUTED

NOT TINSIGNTFICANTLY O CLARIFYING

' THE PROCEY OF UWRANIUM FISSIow,
¢
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BARBARA MCCLINTOCK
AND THE JUMPING GENES




LEAVE HER BE
SHE WrLL g
FINVE .







T FORBID 1T!
YOU wWILL NEVER FIND A

HUSBAND AND BE AN
ODDRALL... OR EVEN WORSE,
A FEMALE COLLEGE PROFESSOR |

LET HER GO, SARA.
THAT 15 WHAT
SHE WAN TS,
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1 wour
DM T
HA
TMHJE 1 PATIENCE ToVE
ZE  RESEAR(Y °°

THEY TAK
E To0
Love

(ND WAITING
cL Ts TNDIVIDUALLY

THERE ARE
A& COB. PERFELT

aNALY SIS |




NOT ONLY WE
(AN SEE THEM RETTER.
WE CAN DEMONSTRATE THAT
THE CHROMOSOMES CAN
EXCHANGE GENETIC

INFORMATION DURING
METOSIS |

AMAZI NG| WITH THESE

NEW STAINING TECHNIBUES
wWE (AN SEE THE

(HROMOCOMES MUCH BETTER.

CHROMDSDOMAL
CAROSSOVER
PATERNAL
LHmMD&uﬁE.hi |
= " F- -.-.‘|

I‘I“‘ATEKHM..

v ﬁf@\ < I' LHRDMOLOME : ((f




1l

. . 1l
COLD SPRING HARBOUR LABORATORY j

T STILL WANT TO FIND

THE GENETIC REALONS
FOR THE PURPLE-SPOTTED
CORN |




THis HAPPENS WHEN DILOCIATION
ON A CHROMDSOME TO ANOTHER,

ONCE AT & NEW LOCATION, DS QWITCH
OFF NETIGHBOURING GEMES, EXPRESING
GAY (OLOUR. THEY THEN WOVE AGRTM
AND THE PIGMENT GENE IS TURNED
BACK ON! T (L caLL THESE
JUMPING GENES ' TRANSPOSONS!




GENES DD MOVE ON THE
CHROMODSOME AND THESE
MECHANTSMS MAY ALSD
BE THE ORIGINS OF
MUTATIONS.

RUBBISH !
GENES DON'T
MOVE AROUNP:



LOLLECTT ng
WALNUTS Fop
YiAkING BROWMIES




KATHLEEN LONSDALE
AND THE STRUCTURE OF CRYSTALS

A CRYSTAL T¢ LIKE A
CLASS OF CHILDREV
ARRANGED FOR DRILL,
put cTANDING AT EASE
0 THAT WHILE CLASS AS
WHOLE HAS REGULARITY
gOTH IN TIME AND SPACE,
E ACH TNDIVIDUAL CHILD

1S p BIT FIOCETY !
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{ CouNTY Wien S5CHOOL FOR BOYS, ILFORD %ﬂi}ﬁ
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THEY DON'T
TEALH MATAS
DR LI ENCE

IN RER ScHODL-



B LIn
WILLIAM HENRY BRAGG |




PUT T WOUuLD ASK
Yod To MOVE WITH
ME To LEEDS THOUGH...

N
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\_LUNIVERSITY OF LEEDS, 1‘328I

ok, 1 HAVE T0 FIGURE OuT
THE STRUCTURE OF THESE
CRYSTALS. WHAT IF I USE
FOURIER ANALYSES?




ONE PAPER LIKE THIS
BRINGS MORE CLARITY
INTO ORGANIC CHEMISTRY THAM
GE NERATIONS OF ACTIVITIES
BY US PROFESSIONALS,

T HAD To FINISH

AT
My PAPER
poME . BuT NOW
TS DONE,




YOU REFUSEg
TO PAY THEe
FINE OF )
2 PODUNDS!

You REFUSED
To REGISTER
FOR CIVIL |
DEFENCE’

YES.
You SEE,
™M A
QUAKER,

YOU KNOW THAT
You HAVE TO GO
10 PRISON?



ioHE MONTH Lm:er.l

THANK Yoy VERY Mucy
I 60T A soop AMOUNT
OF WORK  poNE
MAY T MAKE SOME
SUGGESTIONS oV How To
IMPROVE THE CONDITIONS
». FOR THE PRISONERS ?
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;{}EuM ARE THE FIR&T#‘?'E%&
;:LE. FELLOWS OF THE

OYAL COCIETY.

AFTER SPENDING
NOTHLNG SCARES




WELL YOou ACHIEVED
ALOT: DISCONERED
THE (TRUCTURE OF
AROMATIC (OMPOUNDS,
WROTE THE ' BIBLE'
FOR CRYSTALLOGRAPHERS,
PUBLISHED MORE THAN

200 PAPERS, WEAD
OF CRYSTALLOGRAPHY

... YES DARLING.
1'D RATHER HavE
ANOTHER SLICE

OF “YOUR WONDERFUL
CAKE...

PROBABLY 1
WILL REPLY THAT
THE NAME SEEMS
APPROPRIATE
SINCE THE
MINERAL ONLY
OCCURS TN SMALL
QUANTITLES AND
v GENERALLY
RATHER MIXED




ELLSIE WIDDOWSON
PTONMEER OF DIETETICS
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OU wWOuLD HAVE
TO STuDY ABROAD
FOR  THiS,

HEAD
TEACHER

OH NO
I CAN'T DD THIS.
WY LITTLE SISTER
EVA WOULD MIS ME.

YOu (OULD
STUDY CHEMISTRY
AT IMPERTIAL
COLLEGE.
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TMPERTIAL (DOLLEGE, DEPARTMENT OF

PLANT PRYSIOLOGY
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HELEN ARCWBOLD



1iF 1 FIND A METHOD

FOR MEASURING THE
¢ThRCH W WEMICELLULOSE,

¢ CROSE  FRUCTOSE AND
GLUWCOSE 1N THE APPLE
GEPARAT ELY..

|1
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(OLLEGE HOSPITAL gmwfﬁss

I THINK THE
MEAT NEEDS
ANOTHER
0 MINUTES
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ROBERT MCCANCE'S LABORATORY |
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WE GHOULD LOOK

INTO THE DIETARY
TMPACT OF WAR RATIONING.

CAN YOOD PRODUCED
GOLELY 1IN GRITAIN WAEET

TuE NEEDS OF TE
'F‘GPULP.TIOH?




uH  acTun
WE WAVE 10 hDD
EAL 'E.KEP«D
P 'DIET
mﬂw?
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[ CATCH IT1 '

ELSTE!
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MAY T Agk.

HOw pp
You
0 Fr7? “Harkﬁ?

YOU ARE NOW A
ME MBER ofF THE ORPER
OF THE COMPANIONS
OF WONOUR.

How
W NPERFYL

iE‘JF LR&NEB




EVA CRANE
QUEEN OF BEES

TRANSCEND BARRIERS oF
YOLITICS, RACE AWD LANGUAG
AND BRING STRAMGERS -
TOGETHER p FRIENDS
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WELL DONE
E VA WIDDOWSON,
You SEEM TO HAVE
THE SAME APTITUDE
Yok SCIENCE AS

youRk SISTER ELSIE
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YOUR RESUME 1S PRETTY
I MPRESSIVE. You HAVE A
BSc IN MATHS AND MS¢ 1N
QUANTUM MECHANICS AND
A PhD IN  NUCLEAR PHYSICS.
WE EXPECT GREAT THINGS
FROM  YOu,
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\WEDDING PRESENT!
NOu CAN SUPPLEMENT
ND . youk SUGAR RATION
00t TOR WITH THE WONEY /=
NDMEE you GET. I
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You KkNOw THE BEES DoN'T
ATTRALT ME AT ALL. T AM A
SCIENTIST AND I JUST WANT TO
KNOW HOW THEY WORK, I SHOuLD
TAKE OUut A SUBSCRIPTION TO
BEE'S WORLD
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e | 1950 - 1990 {I

RESEARCHING BEE
KEEPING ON REMOTE
TSLANDS. WHAT D1D
1 THINK?

HMM.. THE ANCIENT Y=
BABYLONIANS used |
HONEY T0 PRESERVE
THEIR CORPSES...

_ .. AND THE VIETKONG
\|  USED BEEs ag A
MILITARY WEAPON.




DR CRANE, T'M FROM

i‘z DD{'!
THE UNITED STATES

DEPARTMENT OF AGRICULTURE
IN LOUWISTIANA.

UNFORTUNATELY ALL OUR
PEES ARE DYING BECAUSE
THEY HAVE MITES. Do You
KNOwW OF ANY
MITE-RESISTANT VARIETY

THANK  You VERY MucH!
WE WILL DD THAT.




I HAVE TO SAY
THAT I DO FIND
BEES ATTRACTIVE
AFTER ALL,




KATHERINE JOHNSON
SENDS  MEN TO THE MOONV




IT DoEsw'T
MATTER.
COUNTING.




K ATHERINE DARLING,
BUT  IT will woT 8E EASY FoR
You TO HAVE A CAKEER AS
AN AFRICAN AMERTcAN IN
WEST VIRCINTA,

TELL
THEM 1I'M

COMING!
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EVauc oy,

Th yoyp
THREE CIRLS anp
JEACHING Jog ?
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" NATIONAL ADVISORY (OMMITTEE
FOR  AERONAUTICS (NACA, LMTER NASA)

. COLORED  (OMPUTERs .

COLORED RESTROOMS E@'
( 1/2 MILE l
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WE NEED LOME HELP
IN THE FLIGHT
RESEARCH TEAM.

KATHERIVE
16 OUR BEST
COMPUTER




TRAJECTORY FOR ALAN SHEPARD'S
SPACE  FLIGHT , MAY 1961
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ROSA BEDDINGTON
AND THE FATE OF CELLS

yOou NEED A
ROSA BEDPD1 NG TON
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T pON'T  KNOW WHAT S
0 DO WITH HER. SHE 15
LILLTANT AT SCIENCE.

CPORTS . ART. BUT THIS
THIRD TIME I
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19 34, BRASENOSE COLLEGE . OKFORD |

71 REALLY WouLb LOVE
0 UNDERSTAND THE
THE




WHEN THE EMBRYONIC (ELLS
ARE MOVED TO A DIFFERENT
POSITION ALONG THE AXIS OF
THE EMBRYD, WILL THEY BELOME
L1KE THE CELLS 1IN THEIR NEW
LOCATION OR ARE THEY
AMREADY SPECIFIED?

T NEED TO LEARW
H0wW 10 TRANSPLANT
CELLS IN THE EARLY
EMBRYO SO THAT THEY
(AN BE TRANSFERRED
BACK.
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\'EULD "SPRING HARBOR , MOUSE couRSE.ﬂ

OH , WE HAD
SOME TROUBLE
TRANSPLANTING
EARLY EMBRYOS...
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(1993 HEAD OF MAMMALIAV DIVISTON NIMR MILL HILLY
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1 WONDER
1F MY CHICKS
VAVE HATCHED!

" THIVK THE HEAD OF
Twe EMBRYO Is INDUCEP
BY ONE OF THE TISSUES

CuRROUNDING IT.







THANKS. . You KVow,. |
I'VE HaD REASON 7D

CONTEMPLATE My L1re
RECENTLY, ANd T wap

A BLDODY DOD ONEg!
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